





PROMETHEUS is the first of a 
series of paintings by Maxfield 
Parrish for the Edison Lamp Works, 
portraying the development of 
light. It is reproduced on the 
Edison MAZDA Lamp calendar for 
1920, which stands unique among 
advertising media. 


2,000 Edison MAZDA lamp Agents 
and central station customers have 
availed themselves of the privilege 
of using this distinctive creation 
for their own distribution and 
benefit. And a similar opportuni- 
ty will be presented each year. 








In nearly a million homes, offices and 
other places—wherever there is an appre- 
ciation of the beautiful—this calendar will 
have preferred position in space which 
could not be purchased at any price 


Throughout the year it will be a constant 
reminder of Edison MAZDA lamps and 
the name of the local distributor of these 
lamps of quality and service. 








Maxfield Part 


Soom Lash Works 8 Garonne Boe 
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Electrical 
Indicating Instrument 


tor every purpose. 


kor Direct Current Switchboards, Instru- 
ments of the Fan-shaped group are ideal. 
They are conservative of space, graded in 
size, accurate and durable. ‘The scales are 
long and legible. Instruments are finished 
in rich, dull black. 


Write us for catalogs or bulletins, specifying 
the field that interests you. 





Weston Electrical Instrument Co. 
13 Weston Ave., Newark, N. J. 


Branch Offices in Leading Cities throughout the World 
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The Outlook and the Opportunity 


industry. Although 1919 was a year of turmoil, 

hesitancy and indecision, there is a perceptible 
rift in the lowering clouds of unrest, indicating a change 
for the better in the economic and social affairs of the 
country. This, if it come to pass, will naturally have 
a very steadying and salutary effect. 

In the assurance of our economic power we have 
given little heed to the canker gnawing at the nation’s 
vitals. It is estimated that it cost labor something like 
$725,000,000 and capital $1,250,000,000 to fight out the 
issue of higher wages in 1919. This has made little 
impression on the public mind, however, which does 
not exactly sense the great danger inherent in ultra- 
radical doctrines. It is true the world war has ended, 
but the nation is face to face with another great 
struggle. This one calls for work instead of fighting, 
conservation instead of waste, thrift instead of prof- 
ligacy, and construction in place of destruction. 

The general labor situation, while it has weighed 
heavily on_ail, has really been a boon to the electrical 
industry, serving to lift the profession and the trade 
in the public mind to a height never before attained. 
Everywhere. the drift is toward labor-saving devices. 
In the factory, on the farm, in the office and in the 
home, there is a wider and keener appreciation of the 
general applicability of electricity to industrial and 
domestic processes, and as a result marffifacturers have 
been unable to supply the demand.” This of course, 
means a period of continued prosperity. 


r | year 1920 is one of promise for the electrical 


N THE complex problem which the country is called 

on to solve. lie immense chances for the engineer. 
Greater production is the need of the hour, and to 
make this possible in the face of a shortage of labor 
is the function of the engineer. Considering the press- 
ing needs of the world, no impediment must be per- 
mitted to lie athwart the path of progress. When 
labor is scarce and high in.price, means must be pro- 
vided for meeting the situation. - Therefore there is a 
greater call for engineering skill, power and electricity ; 
but this want cannot be met by an industry already 
taxed to its capacity unless there is greater expansion 
and marked change in the attitude of investors toward 
public utility securities. 

The industry needs approximately $1,000,000,000 of 
new capital right now to care for the expanded require- 
ments of the country. Three-quarters of that amount 
can be employed in the central-station industry alone, 
and the rest could be absorbed by manufacturers, job- 
bers and dealers. General manufacturing east of 
Indiana and north of the Mason and Dixon line has 
expanded to such an extent that $500,000.000 is none 


too much to expend on electric utilities there, and it is 
the public duty of the industry to meet that obligation. 


HERE is a grandeur and majesty in the irresistible 

onward march of the industry, and no one can 
contemplate the progress made without feelings of 
admiration. The opportunities for continued growth 
and expansion are still as great as ever, but now con- 
tinued expansion is predicated on the ability of the 
industry to raise large sums of money, and this in turn 
hinges on the earning power of the investment. Utility 
managers and electrical engineers may be as alert and 
as aggressive as ever, but these qualities are of no avail ° 
without financial backing. Public utility securities 
must be attractive to investors if money is to be forth- 
coming, and the state public utility commissions have 
it in their power to make them so. Investors at pres- 
ent are not keen for public utility securities as a class. 
One need look no further than the security market for 
evidence of this fact. 


CHEAP and plentiful supply of power is a vital 

need of all industry, and while Congress flounders 
about on the water-power,question the power situation 
grows worse and worse. North, East, South and West, 
large projects are held.in abeyance awaiting favorable 
water-power legislation. Coal has generally doubled in 
cost, and despite all the economy of production and effi- 
ciency. in distribution of electrical energy, the cost of 
producing electricity from steam. has ‘also, practically 
doubled. On the Pacific Coast,.where water power is 
abundant, new hydro-electric projects under construc- 
tion and the possibilities of further hydraulic develop- 
ment render the power situation less serious than in 
the East. -In the East coal is and will:continue to be 
the chief source of- power, but such hydraulic sources 
as there are—and they are only about one-third devel- 
oped—must be utilized if the cost of electricity is to be 
kept at a minimum. 

At present both the public utilities and the electrical 
manufacturers ef the country have more work than 
they can comfortably handle, and while the electrical 
manufacturing companies are expanding their facilities 
rapidly, public utilities are not. This does not bode 
well for the future. Considering the dependence of the 
other branches of the electrical industry on the con- 
tinued growth xnd expansion of central stations, the 
great problem of the year is for all to unite in winning 
financial support for the public utilities of the country 
so that they may continue to develop. The market is 
there and so is the willingness to grasp the opportunity. 
Only funds are lacking, and to get these all branches of 
the industry must help. 
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~ Effect of the War on Construction 





Pressing Need for Construction Exists as Result of Con- 
flict—-_Demand for Mass Production Requires Better Load 
Factor of Workers and More Efficient Use of Resources 


BY COL. PETER JUNKERSFELD 
Engineering Manager Stone & Webster, Boston 


public utility construction is to facilitate pro- 

duction. The need of increasing production is 
worldwide. In our own country our most important 
and immediate economic problem, as a result of the 
war, is to take up the slack in production. This affects 
every consumer and every family. 

Our best authorities and the world’s best authorities 
all agree that the only method to reduce the high cost 
of living substantially is by increased production. In 
many instances it will be possible to accomplish this 
with existing facilities or with such betterment of exist- 
ing facilities as requires only a relatively small amount 
of new construction. However, there can be no large 
increase in production and the necessary public service 
and transportation, unless additional facilities are pro- 
vided, which in turn means in the aggregate a large 
volume of construction undertakings. This means corre- 
spondingly more electric power supply and other utility 
service and new construction for such purposes. 

During the war practically all new construction was 
discontinued, except that needed for war purposes. At 
this date, while large commitments have been made, 
actual construction has not reached its pre-war level in 
volume. There has thus been about three years’ inter- 
ruption, which would mean, if all other factors re- 
mained as before the war, about 33 per cent increase in 
requirements above the pre-war level for each of the 
next three years, and a lesser annual increase if spread 
over, say, five years. This is offset in part by such of the 
war construction as is available for commercial pur- 
poses and for housing. The population of the country 
has continued to increase, and the requirements for 
more comforts and more luxuries have increased. These 
again demand increased facilities for production and 
increased housing. So much for the need and possible 
demand for construction. 

If such possible demand, or even a considerably lesser 
demand, is experienced during the next year or more, 
can it be satisfied? The stocks of most materials and 


, | \HE ultimate object of nearly all industrial and 


equipment were heavily drawn upon and many were de- 
pleted during the war. These stocks have not been re- 
plenished. The rate of production has averaged much 
below the pre-war rate. The result has been inevitable 
shortage and increasing prices. 

During the war a very large percentage of the work- 
ers of the country were drawn away from their usual 
employment and environment. Not only were approxi- 
mately 5,000,000 men called for military service, but 
very large numbers of workers were called away from 
their homes to engage either in their regular work or in 
entirely different work, such as in munition factories, 
shipbuilding and the like. The war work and the stop- 
page of war work necessarily caused much shifting of 
workers and much unrest. Many strikes occurred, some 
in basic industries and utilities. Unfortunately, the pur- 
chasing power of wages is much lower than it should be. 
The solution of this difficulty, however, lies very largely 
in more production per worker per year. 

At the beginning of the year 1920 we are faced with 
an urgent need and possible demand for much addi- 
tional construction, but also with great shortages in the 
necessary materials and labor output. What are the out- 
standing lessons of the war that can be applied to this 
situation? The usual answer would be: Better co-oper- 
ation and more enthusiastic getting together and work- 
ing together such as prevailed in a large way during the 
war. 

The conditions to-day, however, are very different. 
There is no such common incentive as was furnished 
by the national determination to win the war. It is 
now largely a matter of effort for individual benefit or 
for the benefit, to a limited extent, of groups of indi- 
viduals. This is probably as it should be, so long as any 
of these efforts are not against the general or national 
interest. The opportunity for individual initiative is 
our greatest blessing and has probably been the great- 
est factor in the development of our country. It also 


means a certain automatic selection in the commercial 
development of such commodities, luxuries or service as 








JANUARY 17, 1920 


are most desired by the public. 
be what are most needed. 
Some things, particularly public or semi-public serv- 
ice, may be very badly needed; but, if the expected bene- 
fits affect as a whole the entire country or an entire 
state or an entire city and benefit individuals or groups 
of individuals to only a very small extent, it is quite 
likely to be a case of “everybody’s business is nobody’s 
business.” In government construction, for example, 
there is great need for a national Department of Public 
Works. All the leading countries of the world, and also 
several of our own states, have put such work on a busi- 
ness basis by the organization and operation of a de- 
partment of this kind. At present, however, our federal 
government construction work is distributed among the 
various Cabinet officers, many of whom, in addition to 
their primary functions, have a bureau or bureaus 


These may or may not 
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handling a large volume of construction business, these 
bureaus being entirely independent of each other. The 
American Society of Civil Engineers pointed out some 
thirty years ago the unbusinesslike organization of fed- 
eral government construction. Several attempts have 
been made to correct the matter. The war has brought 
this deplorable situation to the attention of a very much 
larger number of people, and another and more deter- 
mined effort is now being made to rectify it. 

The country as a whole needs, and if business condi- 
tions permit there will be a demand for, more construc- 
tion in order to secure facilities for more production and 
thus increase the purchasing power of wages. We can- 
not have more construction until we secure more pro- 
duction. Each of these processes is dependent upon the 
other. Each needs large numbers of workers and espe- 
cially more output per worker per year. This means, 
first, a better yearly load factor for each individual 
worker and for all facilities employed in each process, 
and, second, the use of more labor-saving equipment and 
apparatus. 

The total yearly wage of the worker is usually pro- 
portional to the yearly cost of proper living of such 
worker and his family. The cost per unit of output 
resulting from such wage is, however, proportional to 
the number of hours of diligent and efficient work done 
by the worker per year. Likewise, the cost of using 
labor-saving machinery and equipment is directly pro- 
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portional to the number of hours’ use per year. All this 
should mean a stronger incentive to improve existing 
facilities and so to organize and construct additional 
facilities as to encourage the best yearly load factor and 
best continuity of employment of workers and of facili- 
ties. 

In power production it suggests encouragement of the 
policy found necessary to conserve fuel during the war. 
namely, interconnection of power stations wherever pos- 
sible and operating the more economical of these as 
many hours as feasible per year and shutting down the 
least economical, or, if not possible, then operating the 
least economical as few hours per year as possible. 

It also means immediate and vigorous attention to the 
further use of water powers. The use of water power re- 
sults not only in saving coal and the consequent release 
of corresponding labor engaged in mining and trans- 
porting coal, but also a saving in labor required for a 
given kilowatt-hour output for water power as com- 
pared with steam stations. Water-power investments 
are becoming more attractive. The rapidly increasing 
price of coal, together with the coal strike and uncer- 
tainty of continuity of fuel supply for the future, all 
indicate a resumption of water-power development in 
America. 

The war and other experiences with greatly increased 
output per dollar expended for labor have demonstrated 
that no business can remain solvent indefinitely with 
rising costs and fixed selling prices. This has applied 
to rail and water transportation, public utility service, 
large construction undertakings and any others in which 
it is necessary to predict prices for material and labor 
output per dollar far in advance in order to determine 
an acceptable selling price. Such uncertainties have re- 
sulted in the widely adopted “service-at-cost” basis for 
operation of many public utilities. In large construc- 
tion work the fee basis of compensation for service is 
being used more than before as the most advantageous 
to all interested. Recent tendencies have been toward 
further increase in prices. If history is repeated, there 
must some time be a decline in prices. The “service-at- 
cost” and “fee basis” both provide for that eventuality 
with fairness to all parties. 

The war has brought about a better appreciation of 
the economic advantages of mass operation, especially 
in railroads, public utilities, and in many manufactur- 
ing and construction operations. The fundamental ad- 
vantages of diversity and resulting better yearly load 
factor and mass production have for some years been 
recognized in electricity supply and distribution. The 
better yearly load factor and the larger output justify 
and require the more efficient and high-grade equipment. 

The same fundamental holds in manufacturing, in 
engineering and in construction organizations. A more 
or less isolated organization, if it attempts to carry 
sharp peaks caused by occasional large jobs, is at a 
great disadvantage economically on peak work, but not 
necessarily on such regular work when it can maintain 
a good load factor. The interest of the ultimate con- 
sumer would seem to indicate that more attention might 
be paid to the diversity and load factors of organiza- 
tions. This means that some organizations shall devote 
themselves largely to non-coincident peak loads of a 
larger number of other organizations, with the result 
that both classes will have a better yearly load factor. 
It would also mean a better yearly load factor for all 
individuals in each of these classes of organizations. 
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Seeing the Optimism for the Electrical Industry 


Chairman Tripp of the Westinghouse Company, Analyzing Present Con- 
ditions, Calls Attention to the Adverse Elements, but Emphasizes the 
Great Demand for Materials and the Need of Economical Production 


UIETLY dropping his civilian duties, Guy E. 

Tripp, chairman of the board of the Westing- 

house Electric & Manufacturing Company, 
went to Washington in January, 1918, with the com- 
mission of colonel and the responsibilities of head 
of the division of production of the Ordnance Depart- 
ment of the United States Army. At the time of the 
armistice he had been promoted to assistant chief of 
ordnance with the rank cf brigadier-general. When he 
was awarded the distinguished-service medal by direc- 
tion of President Wilson the citation in army orders 
said that he had “displayed fine technical ability and 
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broad judgment in systematizing methods and prac- 
tices, resulting in the efficient co-operation of indus- 
tries producing articles of ordnance for the army.” 

After the armistice was signed General Tripp re- 
turned to his company activities. He has been abroad 
twice in the last year. His experience at Washington, 
fused with his outlook as chief executive of the West- 
inghouse company, broadened further by the oppor- 
tunity for personal contact with some of the conditions 
in Europe, leads him in analyzing the present situation 
to lay great stress on the importance of economical 
production. He has discussed the main factors which 
make up the business outlook with a representative of 
the ELECTRICAL WORLD. Notwithstanding the adverse 
elements, he believes that the balance sheet of the in- 
dustry justifies optimism. 

“More than a year has passed since the war demoral- 
ized all of the ordinary commercial life of the world, 
and we are still far from a normal state of affairs,” 
said General Tripp. “The United States is alive with 
the activity which comes frem intense industrial devel- 
opment, and we are in danger of failing to consider 
carefully all of the elements which can arrest or deflect 
that activity and leave other less desirable conditions 


in its wake. This country ended the war with its 
wealth the greatest of any nation, its man power only 
slightly reduced, its productive manufacturing capac- 
ity at the highest point. For more than a year we 
have had more business in all lines of industry than 
could be handled comfortably, and no end of the large 
totals is in sight.” 


How LONG CAN PACE BE MAINTAINED? 


Chairman Tripp was asked how long, in his opinion, 
we can keep on at the industrial pace of the present 
time. “Will it be possible to maintain production at 
a high level, to keep labor continuously employed, to go 
on for one year, for two years, for three years, without 
change or slackening of speed?” 

“It is of course impossible that present conditions 
can continue permanently,” he replied, “because periods 
of quiet are certain to alternate with periods of inten- 
sified activity. Whether a change will take place soon 
or whether it will be at a date far in the future, whether 
it will be violent or easy, no one can answer accurately. 
All that a business man can do is to survey to the best 
of his ability and intelligence the influences which ap- 
ply particularly to his own affairs and to reach the 
wisest conclusion that he can form. Even after the 
prudent manufacturer has reached a conclusion he will 
want to safeguard himself with a bulwark of the alter- 
native possibilities; for there is always a chance of 
unexpected development. 

“So far as the Westinghouse company is concerned, 
the bulk of evidence now points to a continuation of 
large totals in orders received. We are organized for 
this; we expect it. The demand upon our facilities is 
a heavy one. Even since the armistice there has been 
a call for electrical apparatus and supplies greater than 
we could meet, and it shows no signs of lessening. We 
have new facilities for manufacture, due to the con- 
struction of the new works at Essington, Pa. These 
works and the plant at Springfield, Mass., acquired in 
connection with war orders, provide a very substantial 
enlargement of our manufacturing resources as com- 
pared with those of a few years ago, and the elimina- 
tion of war business for the government leaves the com- 
pany free to use its entire resources for general indus- 
try. The situation is, therefore, that because of the 
expansion before and during the war and our comple- 
tion of war orders we are able to largely increase our 
volume of production in regular lines. However, if 
business should continue to grow we should, to speak 
frankly, have to expand our facilities.” 

It was pointed out by General Tripp that, even with 
conditions as promising as they appear to be, there is 
an element of risk in plant expansion under any condi- 
tions like those now prevailing which a manufacturer 
cannot overlook. 

“One factor in this risk,” he said in reviewing these 
conditions, “is the excessive cost of construction. An- 


other is that the manufacturers are necessarily carry- 
More plant means larger inven- 


ing huge inventories. 
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tories and therefore greater possibilities of aecine in 
the event of. an unexpected sudden slump in business, 
with reaction in all prices. 

“Another element of uncertainty is the labor situa- 
tion. All labor is making high wages now and pros- 
perity is widespread. Labor is in general less restive 
than it was a while ago. It is to be earnestly hoped 
that the need for production will appeal to labor in the 
electrical industries. Certainly this need is greater 
than ever before. The appalling conditions in Europe, 
the severe economic strain which the war has imposed 
upon all civilization, call for work, production and econ- 
omy. Labor is not the only part of society that can 
help to solve the problem, for capital has an equal share 
in the responsibility. These two factors in production 
have a common duty to do all that they can to strengthen 
the economic structure of the world. If labor will do 
its fair part and the owners of capital will do what 
they can, such a spirit will have a leavening effect on 
the entire world.” 


THE INTERNATIONAL POINT OF VIEW 


General Tripp declared that it is also important to 
consider the outlook from the international viewpoint. 
Disorder and restlessness abroad are the social symp- 
toms which Europe exposes. 

“But there is the financial one represented by the 
low level to which exchange upon European countries 
has fallen,” he added. “In just what way improvement 
will be effected in the foreign exchange situation is not 
clear. I cannot conceive that such a problem will be 
allowed to drift indefinitely without concerted action 
to render it less harmful. Certainly it appears to be 
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essential that a powerful co-operative influence shall be 
directed toward its solution in the near future. Until 
some steps of this character are taken, however, it is a 
large center of potential danger. It hovers like a men- 
ace over the economic well-being of Europe and it ham- 
pers our foreign trade.” 

Assuming for the purpose of this discussion that 


.these various matters will be worked out in a way fa- 


vorable to the continuation of trade and commerce on a 
great scale, General Tripp expressed confidence that ex- 
port as well as domestic business of electrical manufac- 
turers in this country is sure to increase steadily. As 
indicating the faith with which his company is moving 
forward, he mentioned the new arrangement which the 
Westinghouse company has made covering part of its 
foreign business. It has sold its holdings of securities 
in the British Westinghouse Company to a new Eng- 
lish company, Vickers, Ltd. This company in acquir- 
ing these holdings also executes a trade agreement with 
the United States Westinghouse company. 

“Under the agreement,” General Tripp continued, 
“the two companies will try to supplement the facilities 
and organization of each other wherever that will be 
desirable. There will be exchanges of men and of tech- 
nical knowledge. Such an arrangement will, we hope, 
be more than commercial in character. It is a fertile 
opportunity to promote the development of that cordial 
good feeling which will help in the solution of great 
world problems. 

“Taking all of the conditions into account in what ap- 
pear to me to be their relative importance, I feel a large 
degree of optimism in the future of the electrical 
industry.” 





California Asks Water-Power Development 


Forty-eight per Cent of the Entire Area of the State Is Owned by 
the United States Government, and the Problem of Cheap Power 


Will Be Solved When the Natural Resources Are Utilized 
BY JOHN J. BRITTON 
Vice-President and General Manager Pacific Gas & Electric Company 


the possibilities of economical transmission of 
large blocks of power over long distances and 
the further intense development in large units of 
waterwheels and generators, making possible econom- 
ical hydro-electric installations that have been left out 
of doors, have awakened new interest in the action of 
Congress—delayed now for nearly a decade—which it 
is hoped will result in opening the door kept closed 
by ultra-conservationists and nature lovers—that door 
behind which is the power that will make an empire of 
the West, not only agriculturally but industrially. The 
states with no great areas of public land have not suf- 
fered to the same degree by reason of the failure of 
Congress to enact proper legislation with respect to 
navigable streams as have the public-land states. This 
is particularly true of such states as California, where 
climatic conditions and absence of fuel other than oil 
render power developments essential not only to obtain 
power per se but also for irrigation in connection there- 
with. 
We of the West are particularly interested in develop- 


Te intense development in the last few years in 


ment on public lands and, as these seem to be the days 
to speak plainly on all public questions, I am free to 
state that I believe that sinister influences have been 
at work to retard this development, in order that na- 
tionalization might have a greater development. A 
desire to cater to this sentiment is noticeable in much 
of the proposed legislation of the past and present. 


War SHOWS NEED OF MORE POWER 


The war revealed the need of additional power to con- 
serve the natural fuel resources, such as oil on the 
Pacific Coast and coal in the Eastern States. By reason 
of the delay of Congress in agreeing upon a proper 
leasing bill (so-called) the power companies of the 
Western coast particularly found themselves short of 
power to the extent of at least 100,000 hp., and had the 
war continued another year this shortage would have 
been increased to nearly 200,000 hp. 

The western slope of the Sierra Nevada Mountains 
affords unusual opportunities for storage of water which 
can perform the double purpose of irrigation and power. 
The tremendous agricultural development in rice grow- 
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ing in California within the last two years has called 
for approximately 100,000 hp., and the shipyards needed 
as much more. This increased demand for power, 
added to the natural and normal growth in demand in 
all industries in California, has forced, in the absence of 
sufficient water-power development, the use of all the 
steam plants in California to a capacity of 100 per cent, 
and has exhausted and wasted between 1,500,000 barrels 
and 2,000,000 barrels of oil during 1919; and this con- 
dition will continue for the next two years at least, 
or until delayed construction can be made available. 

In these days of large expenditures, when a billion 
dollars has become a common conception, it may seem 
small by comparison when it is assumed that there have 
been delayed in the State of California alone at least 
$150,000,000 in investments which would have been 
made in the last decade for water-power developments 
had a more liberal policy been pursued by those depart- 
ments having public lands in charge. In the same 
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time more than $50,000,000 has been expended in the 
erection and operation of steam plants for the genera- 
tion of electrical energy. The next five years should 
show a development in California of at least 400,000 
hp., and this amount can be obtained from the reservoirs 
and streams of the state. The cost of this development, 
without attendant connecting lines, will not be less than 
$100,000,000. 

Had it not been for the co-operative work of all of 
the power companies of California in the interconnection 
of their systems, the problem of the supply of power 
during the last three years would not have been solved 
satisfactorily. The blame for the backward step which 
would have had to be taken in that event could have 
been placed only upon Congress and the apathy of those 
who would be most benefited by water-power develop- 
ment. 


COMMERCE OF PACIFIC OCEAN WILL RIVAL ATLANTIC’S 


The day is not far distant when the Pacific Ocean 
must teem with maritime commerce proportional to that 
of the Atlantic Coast. Our contact with the Oriental 
nations must grow stronger and bigger every day, and 
the natural fuel of the Pacific Coast—oil—must be the 
means of propulsion for the ships bearing the Amer- 
ican flag that will ply the Pacific Ocean and Oriental 
waters, carrying trade to and from those ports which 
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are developing so rapidly as to need as much of our 
commerce as we need of theirs. Delay in production 
of hydro-electric energy will result in hastening the 
depletion of oil lands, which would mean the substitution 
of other fuels at greatly increased prices, to the detri- 
ment of the growth and development of the Pacific 
Coast. 

It may perhaps not be known generally to what a 
degree the public-land states of the nation are retarded 
in their growth because of the fact that they are public- 
land states. In California more than 48 per cent of the 
entire area of the state is owned and controlled by the 
United States government; every stream that finds 
its source in the frozen snows of the Sierras is marked 
and plotted on its way to the sea by power-site with- 
drawals, forest reserves and vacant lands. Such diffi- 
culties beset efforts to obtain possession of these for the 
developments which are needed so greatly as to make 
these developments in some respects onerous and impos- 
sible. God speed the day when sanity will rule in legis- 
lation affecting them! 

I do not believe it is within the thought of the better 
minds of this country that the prosperity of a people 
can best be ad: anced by government ownership of public 
utilities engaged in the generation and distribution of 
light, heat and power. In the final analysis of service 
of this kind to the people of a state, the burdens and 
restrictions imposed by government control, whether 
by ownership or by regulation, inevitably react upon 
the ultimate consumer. 


THROW OPEN THB PUBLIC LANDS 


The solution of the problem of cheap power, which 
even under restrictive conditions California now en- 
joys, would be to throw open these land-locked govern- 
ment possessions to any legitimate corporation organ- 
ized as a public utility and encourage its development 
in every way. The government could take this course 
safely, especially as the business of public utilities is 
so well regulated to-day that excessive profits cannot 
be earned; and by the very use of these natural re- 
sources for the benefit of the people the people them- 
selves would be the beneficiaries in the end. 

For the last seven years the subject of a proper bill 
regulating entry upon public lands for the purpose of 
hydro-electric development has been before both houses 
of Congress. When it has not been ignored it has been 
virtually talked to death in each session because of 
general ignorance as to its important effect on an inte- 
gral part of the nation, one small in population but 
potential in its future both in population and political 
influence. 

I have always contended as a Westerner that the 
problem could be solved if Congress, or the committee 
having under consideration the question of a proper 
bill, could only be induced to take the time to visit the 
entire Pacific Coast and visualize the splendid possibil- 
ities that these public lands would have if developed 
for a useful purpose, instead of, as now, being held 
for the mere purpose of ownership. 

The success up to the present time of railroad elec- 
trification offers one of the best reasons that can be 
given for the encouragement of a proper use of govern- 
ment lands for these developments in the Western 
area. Such developments will speed the day when all 


the railroads in California will not be dependent upon 
the fuel from the ground but will be dependent only 
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Water Powers 


Await Proper 


Legislation 


More than 44 per cent 
of the 54,000,000 hp. 
available water power in 
the United States lies 
in the Pacific Coast 
States, and its develop- 
ment is being delayed 
by want of legislation 
that will make the de- 
velopments attractive to 
capital. Despite this con- 
dition some electric serv- 
ice companies are going 
ahead, in the interest of 
conservation, to develop 
water power. 


The top view is the site 
of the Kerckhoff dam, 
which is being built by the 
San Joaquin Light & Power 
Corporation to impound 
water for a 45,000-hp. plant 
that will transmit power at 
110,000 volts to McKittrick. 
The power developed will 
serve growing oil-field loads. 

The bottom view shows 2 
point on North Fork River 
where two tunnels will be 
driven through the moun- 
tains by the Great Western 
Power Company as part of 
a 40,000-hp. development to 
supplement the 75,000-hp. 
station shown. 
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upon the falling waters which are now unused though 
holding such potential powers. The arteries of trans- 
portation of this state run parallel with the greatest 
rivers in the state and across the mountain ranges 
where every year nature provides the means for trans- 
portation. 

In conclusion it might be emphasized that primarily 
the power companies are not so much interested in the 
hydro-electric developments in public-land states as are 
the people of those states. The people are the ultimate 
beneficiaries of whatever developments may be made, 
developments which will result in cheapening power and 
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awakening industry. That developments have been de- 
layed for so long may be attributed in some degree to 
the apathy of the people themselves and the consequent 
more or less apathetic attitude of the representatives in 
Congress from all of the Western States. 

We on the borders of the Pacific Ocean are so far 
away from the centers of the government that our cries 
are seldom heard. It is my hope, that the year 1920 
will open up a new era for this coast, and no greater 
guarantee of a successful era could be given to its mil- 
lions of people than that it might be permitted to enjoy 
its own land and the fruits thereof. 





A Forecast of Public Relations in 1920 


Utilities and Customers Have Met the Test of War Prices 
and Face the Future with Confidence—Corporate Good 
Citizenship a Factor in Getting Community Good Will 


BY SAMUEL FERGUSON 


Vice-President Hartford (Conn.) Electric Light Company 


manager is the establishment and maintenance 

of sound public relations. Continuous first-class 
service must be supplied to satisfied customers, but 
this is not all. The good will of the entire community 
must be sought through a policy of fair dealing, con- 
structive co-operation and what might be called cor- 
porate good citizenship. 

In response to the request of the ELECTRICAL WORLD 
for an expression of views upon the outlook in the field 
of central-station public relations at the beginning of 
the new year, I point to the foregoing considerations 
as fundamental to the prosperity of the public utilities 
and the people whom they serve. To supply our cus- 
tomers with what they want may seem upon superficial 
examination a mere commonplace, vet it involves a 
willingness to appreciate and to accept their viewpoints 
upon matters often considerably removed from the 
immediate problems of distributing energy to the indi- 
vidual consumer. For example, the customers of the 
Hartford Electric Light Company strongly favored the 
daylight-saving plar and desire its re-establishment 
this spring; therefore the company has done every- 
thing in its power to make possible a continuation of 
the system locally this year, but with the clear under- 
standing between it and the public that the loss of 
revenue will postpone the date when rates can be 
reduced. 

It is encouraging to see a constant improvement in 
central-station public relations as the years pass. The 
increased cost of operation brought about by the 
war necessitated many central-station rate advances. 
Acceptance of these by the public with so little oppo- 
sition testifies to a general comprehension of underlying 
conditions and is a most hopeful sign for the future. 
The Hartford company was the first in Connecticut in 
the war period to increase its rates—a clear indication 
that its former margin above expenses was only reason- 
able. This being clearly understood, the advance was 
willingly met by the public, and the continued high 
costs are recognized as sufficient reason for the main- 
tenance of prices necessary to insure a fair return 
upon the capital invested in the system. 


[= most important task of the central-station 


1 believe that central-station Customers as a whole 
throughout the country appreciate that increased prices 
for energy could not be avoided by the companies serv- 
ing them and that the need of retaining rates which 
compensate for world-wide cost advances is generally 
recognized. 

There appears no immediate probability of materially 
reducing central-station rates. Operating expenses con- 
tinue high, and fixed charges upon post-war construction 
considerably exceed their predecessor costs. Until the 
war was considerably advanced fixed charges in many 
central stations were based upon much lower invest- 
ment costs than were later forced upon the utilities. 
Between 1915 and 1919 the capacity of the Hartford 
plant was doubled, and the company takes pride in the 
fact that the cost of this expansion was but 38 per 
cent more than if the work had been done under pre- 
war conditiohs. For some time, certainly, investment 
costs will be relatively greater, but it may be hoped 
that by increasing the volume and extent of electric 
service, by the development and interconnection of large 
stations, by the utilization of water powers susceptible 
of economic development, and by the most energetic 
engineering and commercial activity, central stations 
will be able to effect operating economies which will 
be reflected in decreased rates. 

Electric service is a great and growing public neces- 
sity. It is gratifying that public relations have 
reached a plane of mutual confidence upon which costs, 
prices and a fair margin of profit from time to time 
can be analyzed and determined satisfactorily axd 
harmoniously. 





E WHO have studied the problems of the 

development of the West know that the 
West will not develop ahead of its hydroelec- 
tric development. The greater portion of the 
Western territory depends upon hydroelectric 
pumping for irrigation of its arid lands, if 
agriculture is to be further extended. If fac- 


tories are to be located West, cheap power 
must be obtainable.—A. E. Wishon, 
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Employee Representation in Industrial Plants 





Works Council Plan Offers Hopeful Method of Securing Better Rela- 
tionship Between Employer and Employee—Although Young in Years 
and in the Experimental Stage, the Plan Deserves Serious Consideration 


BY MAGNUS W. ALEXANDER 


Managing Director National Industrial Conference Board, Boston 


councils is one of the important current phases 
of the labor problem—universal in 
among thinking executives. 

It is an interesting fact that among American indus- 
trial concerns which have introduced works councils are 
some of the largest electrical establishments of the 
country. 

Experience thus far with employee representation in 
industrial establishments in the United States has on 
the whole been favorable. In general, a conservative 
and intelligent type of employee has been selected to 
represent the workers, and apparently a better spirit 
between management and men has been promoted, ac- 
cording to the results reported up to this time. Experi- 
ence has been too brief and too limited thus far to war- 
rant final conclusions, but none the less it seems that a 
truly constructive method of dealing with a very diffi- 
cult problem has been approached. 

In itself, the works council is not a panacea for in- 
dustrial unrest, but simply one kind of machinery to 
secure better industrial relationships. Its success or 
failure depends largely upon the spirit with which it 
is introduced and the environment under which it op- 
erates. Under some circumstances the works council 
may be impracticable or even inadvisable, as perhaps 
where harmonious relationships already exist in an es- 
tablishment. The result and not the means are of 
paramount consequence. 

The very essence of the movement is the principle 
of collective dealing between the management and its 
own employees in a given establishment. Under a plan 
of employee representation, questions previously set- 
tled between the employer: and the employees individu- 
ally are handled by representatives of the employees 
collectively, and, moreover, on a systematic basis. Rec- 
nonition by the employees of individual establish- 


TL econei is no doubt that the subject of works 


interest 


ments of the principle of collective dealing with their 
employers forms the very basis of the works council. 
Such collective dealing is, however, distinct from “col- 
lective bargaining” in the sense of dealing with an out- 
side agency such as a labor union. 

The desire on the part of the employer to establish 
more intimate contact with his employees, and, on the 
other hand, the wish of the workers for effective rep- 
resentation of their interests, have long been active 
forces in industry; but the works council in its pres- 
ent form is a comparatively recent development. The 
first example of a works council in the United States 
dates back only to 1904, and practically all existing 
works councils were established during the past twenty 
months. Their rapid increase in number during this 
period arose mainly from abnormal war-time condi- 
tions, particularly in the shipping industry and the 
metal trades. Works councils vary widely in their form 
and scope, but common to all is the election of em- 
ployees’ representatives by the workers themselves on 
some democratic basis of representation. The contact 
between management and men is on a definitely or- 
ganized and systematized basis and is continuous. 

A recent report issued by the National Industrial 
Conference Board on “Works Councils in the United 
States” points out that while a choice between the 
“govermental” and “committee” types of organization 
is largely a matter of personal preference, experience 
indicates that the committee type in general is the more 
desirable because of its greater flexibility. The report 
describes the many varieties of organization, among in- 
dividual establishments, of these two types of works 
councils, presenting a vast amount of detail, both for 
the student of the subject and also for the practical use 
of the employer. The organization is often carried to 
considerable lengths in order to meet conditions en- 
countered in very large establishments. Comparatively 
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few deal with matters of general business policy, but in 
the main such subjects as the following are handled: 
Terms of employment, hours of work, wages, piece 
rates, personal grievances, shop discipline, hiring, pro- 
motion and discharge. In a majority of establish- 
ments using the works council plan no provision is made 
for further reference of disputes after the council has 
failed to reach an agreement, but it is interesting that 
in experience with works councils thus far matters have 
seldom reached a deadlock. 

Experience is still too limited to permit extended de- 
ductions as to the effect of works councils upon produc- 
tion, labor turnover, reduction of labor difficulties, ab- 
senteeism, tardiness and improved working methods. 
In some cases beneficent results have followed in these 
directions, and the tendency appears to be toward the 
betterment of industrial morale in general. The per- 
manent value of the movement cannot yet be measured, 
but about three-fourths of the employers having works 
councils from whom the board obtained an expression 
of opinion declared themselves in favor of this form of 
industrial organization, or that their experience had 
becn favorable. 

The movement for works councils is a very interest- 
ing experiment in the field of establishing such rela- 
tions between employers and their employees as will 
stimulate individual effort, insure adequate compensa- 
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tion for the effort and create and maintain an atmo- 
sphere of mutual confidence and respect. It cannot be 
emphasized too strongly, however, that the works coun- 
cil movement is essentially an experiment which must 
be guided wisely and intelligently until its value in its 
present or in modified form is definitely established. , 
One other point must be kept constantly in mind, and 
that is that different establishments need different 
treatment in respect to their industrial relations, and 
therefore a works council plan that may prove success- 
ful in one establishment may need more or less exten- 
sive modification to fit it for another plant. Nay, more 
than that, in two establishments of exactly the same 
character and size different methods of approach to the 
subject and different applications of the plan af works 
councils may be needed, because the basic conditions 
of industrial relationship may be different and different 
personalities may be the controlling factors. 

Having thrown out these precautionary thoughts, I 
feel that the works council movement deserves earnest 
attention on the part of industrial managers. If a man- 
ager should conclude to establish a works council in his 
plant because of his belief that he can thereby improve 
his relationship with his employees, he should deal with 
this problem not in a sentimental fashion but in the 
sense in which he would inaugurate and develop a new 
engineering experiment. 





Merchandising’s Greatest Season—1919-1920 


A Review and an Outlook on Electrical Merchandising Conditions 
Which Frankly Discusses the Tendencies That Are Visible and the 
Problems That Must Be Solved to Aid Further Development 


BY E. A. EDKINS 
General Manager of Electric Shops, Commonwealth Edison Company 


N AMAZING volume of wholesale and retail 
Acts a market in a chronically oversold con- 
dition, frenzied efforts by manufacturers first to 
double and then to quadruple their production, develop- 
ment of devices by individual manufacturers to 
provide a complete appliance line under one trade 
name, high prices generally, free from profiteering, and 
the introduction of new articles to apply electricity 
more broadly—these are the high spots, the important 
developments and tendencies which have stood out in 
the year 1919 as it is reviewed. Varied as are these 
indications of the electrical merchandise industry’s 
progress, they all go back to 2 fundamentaT cause. High- 
priced labor made the year 1919 what it was. High- 
priced labor in spending its newly acquired wealth 
made the market. The same [abor because it was high- 
priced and Indolent precluded all posibility of meeting 
the demand. 

Early in 1919 the conservative thinkers of the indus- 
try frequently urged caution in developing plans for 
expansjon. Each such expression was answered imme- 
diately, however, by some sales enthusiast with stag- 
gering orders waiting to be filled. This division of 


belief In the future created some uncertainty, while 
the question of duration of the post-war prosperity 
was debated. The discussion ended in the customary 
compromise. 

It is quite true that some manufacturers did double 


their outputs in the full belief that they were plunging. 
Some built new factories, some took over huge areas 
of factory space which had been devoted to war work. 
Quantities of material and labor which were ther 
thought very large were bought and assembled. Present 
indications, however, are that even if the expansion 
plans of those early months had been quadrupled the 
manufacturers would have been acting conservatively. 

August first found these appliance builders attempt- 
ing to evade the taking further orders, and by Dec. 
15, 1919, some were refusing to take any additional 
orders for 1920 delivery. Naturally in such a market 
shortages of goods become the chief topics of discus- 
sion. Notable among the lines that have been most 
difficult to obtain in adequate quantities are urn-type 
percolators, high-class plated ware, electric air heaters 
oi the coil and reflector type, grills, toasters, vacuum 
cleaners and washing machines. Articles in the luxury 
class seemed to be most eagerly sought by the buying 
public, but no line escaped its share of attention. 

Even in electrical stores where the buyers had been 
exceedingly bold, purchasing early in hitherto unheard- 
of quantities, the Dec. 31 inventory will be “taken 
with a whisk broom.” Timid buyers have been forced 
to watch eager Christmas crowds surge to their stores 
only to find depleted shelves. The period for the tradi- 
tional January clearance sale will find nothing to clear, 
unless the merchant has been fortunate enough to secure 
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advance delivery on goods intended for sale in Febru- 
ary and, March. In that case early shipments can be 
offered, but the fact must be faced that the buyer is 
then two months behind his usual well-planned schedule. 

The interest of the public, and especially the high- 
grade public, in things electrical during this year has 
been something at which to marvel. This has been 
made evident not only by the volume of sates but also 
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by attendance at various e'ectric shows. In Chicago, 
for instance, free tickets were not issued, yet there 
was a very large and satisfactory attendance, and it 
was the profitable attendance of a public not only 
exhibiting intelligent curiosity but also displaying 
desire and ability to buy. Within the crowd were many 
dealers from other cities seeking merchandising oppor- 
tunities and eager to place orders for 1920 delivery. 

Consideration of these wide-awake dealers has become 
a part of the appliance manufacturers’ problem for 
1920. One result of this consideration has been deter- 
mination on the part of the larger appliance makers 
to round out their lines. With this accomplished they 
can offer dealers a complete line under one trade name 
and can reasonably ask his individual attention to the 
sale of their goods. 

While a part of the effort in rounding out lines 
hes developed nothing more than additional makes of 
familiar devices, another part is devoted to producing 
improved models and entirely new things. Mechanical 
improvements in washing machines may be confidently 
expected. This expectation is borne out by the appear- 
ance of a considerable number of experimental devices 
during the last twelve months. Many keen minds are 
studying these problems and they will soon be solved. 


FROM HOUSEHOLD TASKS TO HOUSEHOLD PLEASURE 


Turning from a consideration of home drudging to 
home entertainment, it may be observed that the motor- 
driven talking machine will also bear close watching 
as a central-station merchandising proposition. As an 
energy consumer it just about equals the washer. Its 
big feature, however, is that it, like the washer, 
becomes an agency which further crystallizes the senti- 
ment of the household favorably toward electric service. 
Development of this business in the past has been 
retarded by the fact that early designs permitted 
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varying frequency and voltage to vary the motor speed, 
and this of course interfered with accurate reproduc- 
tion. Newer types with motors and governors devel- 
oped especially to overcome this trouble are entirely 
practicable, especially in larger centers where good 
electric service is given. 

This talking-machine opportunity is one which 
deserves emphasis. Central stations which expect to 
do a merchandising business now realize that retail 
sales must be made to show a real profit. The lines 
which they handle are not all high-profit lines. To 
analyze this, goods ordinarily carried by electric shops 
may be divided into three classes. First are the lines 
such as portable lamps and silk shades which, figured 
on the basis of selling cost, carry a mark-up of at 
least 50 per cent. Second are the general appliances, 
which on the same basis show a gross profit of approxi- 
mately 35 per cent to 40 per cent. Third are the 
wiring supplies, automobile accessories and the like 
with a margin of about 25 per cent to 30 per cent 
profit. Now, if the average electric shop overhead is 
25 per cent, it is perfectly apparent that it behooves 
the management to be alert for more goods of the first 
class that can be legitimately sold in an electric shop. 
The talking machine is such a piece of goods. It car- 
ries a fair margin. The daily output in the United 
States is around 15,000. The side-line business in 
records is profitable. Moreover, art models are com- 
ing in to add further attraction to the line. 

Other merchandising developments which are in 
progress or which should be sought include intense 
ectivity in the electrically operated daylight bakery 
business, motor-driven household refrigerating plants, 
dishwashers and American electrically driven toys. The 
vacuum cleaner, which has perhaps been perfected to a 
degree unequaled by any other motor-operated household 
device, could be still further improved if a motor could 
be built that would not give off the high-pitched whine 
of present models. There appears also to be a very 
real market for a dependable electric flatiron at $5. 
This is leading to the development of alloys which do 
not infringe existing patents and which are suitable 
for heating element construction. Irons which have 
these characteristics will without doubt appear on the 
market early in 1920. 


PRICES TO GO SriILL HIGHER 


Prices for electrical goods generally in 1920 will be 
higher. This statement is based both on a knowledge 
of the oversold condition of the market and on the 
fact that electric flatirons, the thermometer of the 
appliance price list, are to be increased in price to 
$7.50 soon. Prices which will at least not be lower 
are the only natural thing to expect, because there is 
no hope of increasing the available supply of labor 
and labor is the big part of electric appliance costs. 

Three principal factors enter into this labor situa- 
tion. They are the high cost of labor, the scarcity 
of labor and the deliberate inefficiency of labor. While 
these factors are dominant a marked reduction in prices 
is out of the question. Moreover, with the manufac- 
turers able to take only about 50 per cent of the 
domestic business being offered to them and with easily 
secured export trade awaiting development, firm mar- 
kets must hold. Fortunately the electrical industry has 
been free from profiteering as a general thing, and it 
is the knowledge of this fair-price policy that enables 
the retailer to face the future unafraid, 
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The Responsibility Upon the N. E. L. A. 


Electricity Is the Dependence of the Nation for Development 
and Increased Production, and Hydro-electric Utilization 
of Resources Is the Paramount Duty of the Present Day 


BY R. H. BALLARD 
First Vice-President Southern California Edison Company and President National Electric Light Association 


S WE enter the new year the extent of the 
A ne responsibility resting upon those in 
charge of the electric properties of this 
country is seen to be greater than ever before. 
From now until the annual convention of the Na- 
tional Electric Light Association in Pasadena, Cal., 
May 18 to 21 next, there is need for earnest work 
and constructive thought in matters affecting the indus- 
try. We are just beginning to realize that the nation 
must depend almost entirely upon electricity for its 
future development and for the increase of production 
which is the controlling answer to the problem of the 
advanced cost of living. 
Hydro-electric development on an enormous scale is 
the paramount duty of the hour. Public opinion is 
behind this big work and will continue to support it, 
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so long as we give the service which the people demand. 
Fuel famines and coal strikes are regrettable but 
effective educational forces, which enlighten people 
concerning the desirability of developing fuel, light 
and heat from natural powers. The world is only 
commencing to use these powers. Under regulation, 
the price of the service resulting from economical 
utilization is reasonable, and the securities upon which 
the development must be financed are non-speculative 
and stable. 

The great question of hydro-electric development is 
one which logically will come before the Pasadena 
convention. Statistics showing what the possibilities 
are, as set down by various electric power companies 
which have investigated them, will aid materially in 
formulating financial programs that may reach a quar- 
ter of a century into the future. Upon this develop- 
ment we will have a basis for predicating the number 
of acres of land which will respond to electric irriga- 


tion and add enormously in the production of foodstuffs. 
The acreage which can now be tilled under rainfall is 
growing less every year, and the reclamation of the 
desert lands by the electric motor is a very practical 
way of increasing production. 

The electrification of steam railroads would mean a 
saving of vast quantities of oil and coal, which will be 
needed in the coming years for ocean transportation. 
The committee having the study of this important sub- 
ject in charge for the N. E. L. A. has before it an 
enormous problem whose wise solution of necessity 
must have a great bearing upon all future time. 

In electrically driven factories labor is most efficient 
with the largest output per unit of labor. Conserva- 
tion is also enhanced by the displacement of steam 
engines by electric motors. 

It is earnestly hoped that the number of geographic 
sections of the national association will increase and 
that they will do their work so thoroughly that the 
national conventions can become more and more repre- 
sentative and deal with questions which have been 
analyzed locally and brought to proper conclusions. 


PLANS FOR THE PASADENA CONVENTION 


At the Pasadena convention the policy will be to 
have practically all sessions general in character, and 
at these sessions big broad subjects affecting the indus- 
try at large will be considered. It is highly encourag- 
ing to find that men in the electrical business in all 
parts of the country are responding very liberally and 
enthusiastically to requests for service on committees. 

A number of prominent operators and investment 
bankers are being invited by the Pacific Coast com- 
panies to go to the Pasadena convention and participate 
in the discussion of the subjects of country-wide 
interest as well as to become personally acquainted with 
the electrical and general business development of the 
Pacific Coast, which has been so substantial during 
the last few years. Representatives of state public 
service commissions are also being asked to attend the 
convention. A general face-to-face contact and rubbing 
of elbows between those who are really responsible for 
the electrical development of the country after a year 
of strenuous preparation and reorganization should 
make it the most helpful event of the year 1920. 

For day-to-day helpfulness to all of its members, 
the N. E. L. A. is working out plans to provide real 
service to member companies on a member of import- 
ant subjects. This, of course, is under the direction 
of M. H. Aylesworth, executive assistant to the presi- 
cent. Since becoming associated with us a few months 
ago Mr. Aylesworth has demonstrated great ability for 
organization and aggressive administration. 

The first of January marks the close of the first half 
of our administrative year. It is gratifying to report 


that, through the splendid co-operation of Vice-presi- 
dents Martin J. Insull, M. R. Bump, Frank W. Smith 
and Walter H. Johnson and all officers of the asso- 
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ciation, sections and committees, considerable progress 
has been made. I am sure that this enthusiastic 
co-operation will continue, and we confidently expect to 
round out a year of helpful service, culminating in a 
rousing, working convention of accomplishment. 
Company executives generally are interesting them- 
selves in the educational courses formulated and dis- 
tributed by our committee on education. Classes have 
been organized in a number of the larger companies, 
and they are directed by company engineers, account- 
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ants or executives, thus giving a personal touch to this 
2ducational work and providing a strong incentive to 
employees for greater advancement. 

Physical arrangements at headquarters are being 
entirely changed by the elimination of dead walls and 
cubby-hole offices. Our new offices will be open, broad, 
light and airy. All members of the association are 
urged to make our offices their own on visits to New 
York. Personal contact with the officials in charge will 
be mutually helpful. 





Electrical Conditions of 1919 and 1920 


Insistent Demand Upon Every Part of the Industry in the 
Last Year Leads to a Volume of Electrical Production and 
Service in All Branches That Aggregates $3,225,000,000 


BY THOMAS COMMERFORD MARTIN 


O ONE would expect the first year of peace 
N after the greatest war in history to be a nor- 

mal year, and it is very certain that 1919 will 
stand out through a long vista of time to come as most 
abnormal. 

One of the two great problems of the period is, of 
course, the reconstruction and rehabilitation of the 
waste by war; the other is that of readjusting society 
to innumerable new conditions of living. Among the 
industrial and economic agencies upon which a special 
call is made in such strenuous times of .transition is 
electricity, and in every department of the now vast 
electrical field the effect of the demand has been and is 
still felt most insistently, but not always beneficially. 
Just now it is more difficult to ascertain accomplished 
facts than to determine tendencies, especially as one 
of the notable features of affairs is the sudden revul- 
sion, the swinging back of the pendulum. But yesterday 
the world was headed for everlasting smash by way of 
anarchy and Bolshevism; to-day the expression of public 
sentiment in the shape of strike failures and national 
elections is altogether encouraging to the belief that the 
strong foundations of human welfare still stand on bed- 
rock foundations. 

For many years the author furnished the ELECTRICAL 
WORLD with a review of each annual period, and it was 
interesting to see how steadily subsequent figures of an 
official character have justified the forecast. The prac- 
tice is now resumed, having been suspended only for one 
year, when every energy and thought was bent on “win- 
ning the war” at any cost. Hence the statistics now 
given compare with those of 1916 and 1917. In those 
years the income from electric business, service, produc- 
tion and supply in general was set down roughly as 
follows, in millions: 





Value in Value in 

Millions for Millions for 
191 1917 
Central. stathins iss ccdices indneswedss $500 $550 
arts CIO |. 6. i os cas ae enawetmese 750 800 
Electric manufacturing ..........ee0. 550 600 
INE 6 ies: Wesevers tse wate eedelanes 400 $25 
I 55s 4, ied idapen aren eleke oem 150 175 
I SD oo. sho nisinviiweslntidketweniciey 150 150 
DEI oa ev c vict iv sicliecenaeun tae 125 125 
MERE i cccheernehnhakéioas eames mune $2,625 $2,825 


It will be seen that a general increase of 10 per cent 
is apparent or was assumed, following the development 


of the upward swing of the curve over a long range of 
years. The maintenance of the same rate of progress 
in 1918 and 1919 would bring the grand total for the 
year just ended to not less than $3,400,000,000 or, let us 
say, perhaps three and a quarter billions. A brief exam- 
ination may be indulged in here to show what credence 
may be placed in such an enormous total. 


CENTRAL STATIONS 


The United States Census Bureau figures for 1917, 
issued last April, gave a total income for all central 
stations in that year of $526,886,408. It will be admitted 
that quite a creditable approximation had been made in 
the figure assumed in advance—$550,000,000. Exam- 
ination of the figures shows that for the period 1912- 
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1917 the percentage of increase was 74.3 and that the 
compounded rate of the period 1907-1917 was not less 
than 200 per cent. It is obviously not much out of the 
way to estimate total central-station income in 1919 at 
the sum of $650,000,000. The last two years have cer- 
tainly seen the generating capacity of every steam cen- 
tral station and most water-power plants taxed to capac- 
ity, while there has been a general tendency in the 
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direction of increasing rates, although it by no means 
follows that net income has been proportionately the 
gainer. Moreover, the latter year, while it witnessed 
some let-up in the demand for energy in war factories, 
saw also the factories of peace come again into their 
own, and the long-suppressed domestic cry for service 
has at last had a response, heralding a period of indefi- 
nite expansion. It is significant, for instance, that in 
a city like Minneapolis the local company should close 
contracts in ten months for 4,152 houses already wired. 
But the city which cannot show such figures must be the 
exception, and the growing scarcity of domestic help has 
enormously added to the day load shown by electric 
cooking and motor-driven appliances. 


ELECTRIC TRACTION 


In the estimate given herewith for 1917 the amount 
of $750,000,000 was set down for electric traction. It 
now appears from the census figures published for that 
year that the total income of electric railway companies 


was $730,000,000. If to that sum be added the earn-— 


ings from electric operation on many steam systems, it 
will be seen that the estimated amount was well within 
the facts; so that for 1919 at least another $50,000,000 
might be added to the sum due to be set down for 1918. 
Serious indeed as is the financial condition of many 
trolley systems, and desperate as is the need for their 
decent treatment by the public they serve, the fact re- 
mains that the gross amount of business done by the 
industry as a whole does not fall off but grows steadily, 
the greater aggregate wiping out completely any detail 
losses from the shutting down of a few miles of tracks 
here and there or the competition of the jitney. 


TELEPHONY AND TELEGRAPHY 


There is no reason to suppose that the quantity and 
value of telephone service to the public has fallen in 
any degree in 1919 below its wonted rate of increase. 
There have been many reductions in telephone rates, but 
many increases also; and bad as the service was under 
the administration of the government, people had to 
have it just the same, while the return of the exchanges 
to private operation has brought new hope and vigor 
throughout the management. For 1917 the total income 
of the telephone was set down in the estimate at 
$425,000,000. The amount reported to the Interstate 
Commerce Commission for 1917 by the American Bell 
Telephone system alone was $284,112,385. The annual 
report of President Vail for the year ended Dec. 31, 
1918, set down a hypothetical income for 1919 on four 
various bases, two of which furnished the sum of 
$375,000,000. From such bases it would not seem out 
of the way to infer a total for all telephony—Bell, inde- 
pendent, co-operative, etc.—in the year 1919 of $475,- 
000,000, including of course a vast amount of interior 
service impossible to bring definitely to account. 

The total earnings from telegraphy are at best ditffi- 
cult to set Cown on account of the range and multi- 
plicity of service covered. In the census statistics for 
1917 the total American operating income of land and 
ocean cable telcgraph systems is given as close upon 
$107,000,000. To this should be added a total income 
of $1,385,000 of wireless companies. But these figures 
again would be seriously increased by the value of the 
service of the railway telegraph systems to the respec- 
tive trunk-line companies, the press association tele- 
graphic activities, and the value, if it could be expressed 
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properly in income, of 1,329 municipal fire-alarm sys- 
tems and 428 police patrol systems, supplemented by 
various private burglar-alarm systems in the great 
cities. There are also the American separate ocean cable 
systems, earning about $17,000,000 in 1917, and the gov- 
ernment has a tidy little cable system of its own. All 
said and done, a total for American telegraphy in 1919 
of $200,000,000 cannot be out of the way. 


ELECTRICAL MANUFACTURING 


Any comparisons of 1919 electrical manufacturing 
statistics with previous years as to totals are greatly 
perturbed by the inflation in values and prices of raw 
material and product, hardly yet culminating or show- 
ing signs of recession. A total value for 1917 was set 
down in the table given of $600,000,000. Last June the 
ELECTRICAL WORLD published an interesting table of the 
sales for 1918 of three of the largest electrical manu- 
facturers and distributers, viz., the General Electric, 
Westinghouse and Western Electric companies, showing 
a total of $522,421,000. From this it is evident that the 
estimated total was extremely conservative, including as 
it did the output of some 800 or 900 more electrical 
manufacturers with individual values reaching inio 
scores and tens of millions in many instances. Besides 
this, the expansion has gone on in many old and new 
fields by new and old concerns. It was recently stated 
publicly that the sales of home electric lighting outfits 
for farms in America reached at least 100,000 in 1918 
and would run far beyond that in 1919. Exports again 
have been markedly large, and a total not far short of 
$60,000,000 in 1918 may be reasonably accepted for the 
past year aiso. Hence a total value of output of 
$750,000,000 in 1919 may be proposed as probably not 
far from the mark. 


ISOLATED PLANTS 


There is a general impression that the number of 
isolated plants and the amount of business _inci- 
dent thereto does not tend to increase. Neverthe- 
less it may be remembered that in 1916 the ELEC- 
TRICAL WORLD, after a careful study of the subject, 
put the annual earnings of such plants as equivalent to 
$200,000,000. It seemed an excessive figure, but if 
100,000 new plants can be installed yearly on farms and 
if account be taken of ali the new isolated plant work 
needed for steamships, motorboats, yachts, etc., an 
amount of $150,000,000 does not look unduly large. The 
next national census should bring to bear many items 
of data not now available of that character. 


MISCELLANEOUS 


A total of $150,000,000 may be assumed for miscel- 
laneous production and earnings. This would include 
as two main branches electric vehicles and electro- 
therapy. The electrical field includes a great variety 
of articles and supplies peculiar to itself, though not 
produced by electrical manufacturers, and which would 
uot be made if the electrical arts did not call for them 
—goods in steel, wood, pottery, glass, etc. 

The resultant table of the above totals follows: 


I KA: <4, 5p hs cc icc ngen waive eee $650,000,000 
ROREG: SPOT oie 5 ssi ve see es 0a bcs 850,000,000 
NIN 52 Jiareras 5's, uve cp eandle lb ansanaia tin ecas dae 475,000,000 
I 8 kin ohana: 'Ssmiaxps orisbrsuekeae Ark eok ate 200,000,000 
MOCHIC TRANMUTACEUFING .cvcccccvscccuwewes 750,000,000 
ee ere rr eer eee 150,000,000 
RCC PCT eR ee 150,000,000 


heme Patel 26k eieieee ee $3,225,000.000 
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Direct-current side-rod-drive locomotive used by the 
Pennsylvania Railroad between New York and Manhat- 
tan Transfer, N. J. This railroad also operates an alter- 
nating-current locomotive which is the fastest electric loco- 
motive built so far. 
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Steam Railroad Electrification 
—the Spirit of the Times 


Advantage of only a few of the opportunities to 
electrify railroads has been taken, and the country 
may expect to see this field of development grow not 
only between densely populated cities in the East but, 
especially, in the mountainous territories of the West, 
where electric traction shows its greatest advantages 
over steam. Both direct and alternating current are 
employed, the highest collector voltages used in the 
United States being 3,000 and 11,000 respectively. 
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Twin motors are gear-connected to each driver of this 3,000- 
volt direct-current locomotive, a type which the Chicago, Mil- 
waukee & St. Paul Railway is adding to its system. 














Single-phase electric locomotive being used by the New 
York, New Haven & Hartford Railroad, one of the first 
companies to electrify a steam railroad in this country. 


One of the latest types of gearless-drive locomotives, 
which have been found very satisfactory during the past 
ten years by the New York Central Railroad on its New 
York-Harmon division. 













































Gearless passenger locomotive weighing 265 tons and 
operating at 3,000 volts, direct current, that typifies one 
class of locomotive being used by the Chicago, Milwau- 
kee & St. Paul Railway. 
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OIL AND POWDERED FUEL 
FOR CENTRAL STATIONS 


Far West Pioneer in Use of Both—Combustion of 
Powdered Coal Will Develop Around Mines— 
Mexican Oil on Atlantic Seaboard 


BY C. H. DELANEY 
Inspector Steam Department Pacific Gas & Electric Company 

T IS fitting that fuel oil and pulverized coal 

should be considered together, for there is a 

marked similarity in the methods of burning these 
two fuels and in the advantages obtained from 
them. Both are brought to the furnace through pipes 
and are blown in through openings in the furnace walls 
and are burned suspended in the furnace. The result 
of this suspended combustion is an intimate mixture 
of air with the small particles of the fuel so that 
it is possible to burn the fuel with a very small amount 
of excess air, resulting in high efficiency of combustion. 
There is no loss due to carbon in the ash, for in the 
case of oil there are no ashes and in the case of pul- 
verized coal the fuel is so completely burned that what 
ash remains is entirely incombustible. 

There is great flexibility of operation, as with either 
oil or pulverized coal it is possible to shut off a burner 
completely or to start up a fire very quickly so that 
there is no loss due to banked fires at times of light 
loads. There are no moving parts in the furnace, it 


being unnecessary to use mechanical stokers with either 
It is thus seen that many of the advan- 


of these fuels. 











The development of oil burning has occurred to a 
very large extent in California owing to the fact that 
California was for many years the principal oil pro- 
ducer of the United States. There has thus been a 
gradual development of oil-burning methods in Cali- 
fornia during the last twenty years. During the last 
few years, however, the relative production of oil by 
the different states has changed in a marked degree as 
shown by the accompanying figures, taken from reports 
of the United States Geological Survey giving the 
production of the different states for the years 1913 
and 1918: 








PETROLEUM MARKETED IN THE UNITED STATES 





























1913, 1918, Increase 
Barrels Barrels per Cent, 
CIES cies ocak 97,788,525 | 97,531,997 . 
eS ener ee . 63,579,384 103,347,070 +62 
| ON Aa ee Vere 23,893,899 13,365,974 — 
Dak Ts 5 4.0'< a ee Oe eA 15,009,478 : 38.750.031 +158 
pallet dic, Sb cei 12,498,828 16,042,600 29 
West Virginia..... ET ae j 11,567,299 7,866,628 = 
Pennsylvania and New York...... .| 8,865,493 8,216,655 — 
SRL sh oc taeavoeen <oht«s bak : 8,781,468 7,285,005 -- 
IES Tene Fe eee | 2,406,522 12,596,287 +423 
da gta od won er arankee aies Ps 2,375,029 45,451,017 +1815 
NR 5-0 4:5 Misia-cis’e bynes : 956,095 877,558 — 
Kentucky 524,568 4,367,968 +734 
Ce NR oe. 2a Teese Sis 199,642 228,926 + 15 
United Btatetivissinccccctscess 248,446,23098| 355,927,716 + 43 
| 1913 1917 cae 
RE TC ee me | 25,696,291 55,292,770 +115 











It will be noted from the table that while the pro- 
duction in California has remained stationary the 





























FIGS. 1 AND 2—A FEW OF MANY OIL-FIRED BOILERS BELONGING TO THE SOUTHERN CALIFORNIA EDISON COMPANY; BOILERS 
THAT HAVE BEEN ADAPTED TO BURN OIL, NATURAL GAS OR POWDERED FUEL 


tages of oil fuel apply equally well to pulverized coal. 
The principal difference between the two is the expen- 
sive preparation plant required for pulverized coal and 
the necessity of removing and handling the ashes. Both 
of these features are absent in the case of oil, resulting 
in its marked superiority as a fuel. 
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production in certain other states has incréased to an 
enormous extent. The production in Mexico has also 
increased very largely, and it is probable that as soon 
as ships are available for its transportation the amount 
of oil imported from Mexico to the United States will 
be very greatly increased. This will result in bring- 
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ing large quantities of oil to the Atlantic seaboard, 
where active development has already begun in sub- 
stituting oil for coal in large power plants. 

During the time that oil-burning methods were devel- 
oping in California there was a corresponding develop- 
ment in the Eastern States of coal-burning methods 
aombined with increased capacity of boilers, so that it 
is now not uncommon. to find coal-burning boilers oper- 
ated by mechanical stokers up to 300 or 400 per cent 
of their rated capacity. The necessity for high capac- 
ities of boilers in oil-burning territories has not been 
sa great, and few, if any, oil-burning stationary boilers 
are operated above 200 per cent of rating. On the 
other hand, in marine work oil-burning boilers are 
operated at very high capacities corresponding to 700 

er cent of the boiler rating based on stationary prac- 

Saas These high capacities of marine boilers are 
obtained by the usé of mechanical atomizing oil burners 
rather than stéam atomizing burners, which are used 
almost exclusively in stationary power plants. 


East May SUPPLEMENT COAL WITH OIL 


The introduction of oil into the Eastern territofy will 
undoubtedly mean further development in increasing 
the capacity of oil-burning boilers, for the coal-burning 
plants will certainly not be changed over to oil-burning 
unless at least as high capacity can be obtained from 
Oil as they are accustomed to obtain. It is probable 
that this development of increased capacity of oil- 
burning boilers will lead to the introduction of mechan- 
ical atomizing systems into stationary practice, for 
it is found that less furnace volume in proportion to 
the quantity of oil burned is required for the mechanical 
system than for steam-atomizing burners. The maxi- 
mum quantity of oil that has so far been burned by 
steam-atomizing burners amounts to about 6 Ib. or 7 lb. 
of oil per hour per cubic foot (95 kg. to 110 kg. per 
cu.m.) of furnace volume. With mechanical burners on 
marine boilers as much as 11 lb. or 12 lb. of oil per 
hour has been burned per cubic foot (175 kg. to 190 
kg.) of furnace volume. It seems probable, therefore, 
that the next few years will see considerable develop- 
ment of the mechanical atomizing, burner and its 
application to the variable load which occurs in an 
ordinary central-station power plant. 


SEATTLE HAS LARGEST PULVERIZED-COAL PLANT 


It is interesting to note that, notwithstanding the 
small deposits of coal in the West compared with the 
Eastern States, the Pacific Coast. is also a pioneer in 
the burning of pulverized coal under boilers. There 
has been operating at Seattle for over a year: the 
largest pulverized-coal-burning plant in the country, a 
steam-heating plant of 3,500 hp. 

The coal found on the Pacific Coast is mainly lignite 
or low-grade bituminous coal. This coal burns very 
inefficiently when fired by the ordinary methods, but 
when pulverized and burned as a powder its efficiency 
of combustion is as high as that obtained from any 
other coal. It is, therefore, not surprising that pul- 
verized-coal burning should be developed in a locality 
where the coal is peor. 

Pulverized coal is burned in suspension and requires 
more furnace volume than is necessary where the coal 
is burned on grates or stokers. The furnace volume 
necessary is from 2 cu.ft. to 24 cu.ft. (0.057 cu.m. to 
0.07 cu.m.) per horsepower developed, so that if a 
boiler is to operate at 200 per cent of its rated capacity 
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the furnace volume required would be from 4 cu.ft. to 
5 cu.ft. (0.113 cu.m. to 0.142 cu.m.) per rated horse- 
power. The space occupied by this large furnace, 
however, is not greater than is usually found in modern 
stoker-fired plants having high boiler settings and 
basement ash pits. 

The main difficulty in burning pulverized coal under 
boilers has been the removal of the ashes from the 
furnace. The ashes fall to the floor of the furnace 
either in flocculent form or accumulated in a molten 
mass, depending on the temperature of the furnace and 
the fusing point of the ash. A considerable propor- 
tion of the ash is also blown up the smokestack and 
carried away with the stack gases. This is a fact 
which would be objectionable in the case of a plant 
located in a city, and it is probable that future develop- 
ment of pulverized-coal burning will overcome this 
objection. 

The relative prices of coal and oil in the particular 
locality considered will always determine which fuel 
should be used. Oil will always have the advantage 
where the price is approximately as low per B.t.u. as 
the price of coal, owing to its simplicity, low cost 
of installation and small amount of labor required for 
operating. For pulverized coal the cost of the pulver- 
izing equipment counterbalances the cost of stoker 
equipment. The expense of pulverizing, including labor, 
repairs and power required, has been variously esti- 
mated at from 30 cents ‘to $1.50 per ton of coal pulver- 
ized. This cost will be offset in many cases by the use of 
cheaper coal, and it is probable that the greatest devel- 
opment in the use of pulverized coal will occur in the 
vicinity of coal mines, where it is possible to burn 
by this means the mine refuse that would otherwise 
be wasted. 





THE SITUATION REGARDING 
LARGE TURBO-GENERATORS 


As Size of Stations Increases Simplicity of Operation 
Requires Larger Individual Units— 
Limitations on Design 


BY DR. LOUIS BELL 


Consulting Engineer, Boston 


UCH attention has recently been drawn to the 
MV exretenmen of turbo-generators for larger 

output and the particular problems of design 
that are concerned with such increase. In particular 
there have been a good many serious accidents to 
large turbines'of a character to cause thoughtful 
consideration of the factors of safety and their 
bearing on the construction of the larger units. 
This is not said in order to disparage the big turbine 
in any way. As the size of stations increases simplicity 
of operation indicates the desirability of increase in 
the size of individual units. All hands would agree 
that a station say of 50,000 kw. rating is best in- 
trusted to no more than three or four turbo-generator 
units. Suppose, however, the station capacity is to 
be 500,000 kw. Should one still adhere to a similar 
small number of units, in which case the individual 
capacities would run well over 100,000 kw., assuming, 
of course that such machines could be successfully 
designed and would prove reasonably economical in 
construction and operation? This question of feasible 
size was rather thoroughly discussed at a recent Insti- 
tute meeting. 
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There are two distinct phases of the problem, the 
design of the generator and that of the turbine itself. 
In the former matter the limitation to output is that 
imposed by the maximum safe peripheral speed com- 
plicated by the necessary limitations .on heating. 
From a practical standpoint the situation is about as 
follows: The revolving structure cannot with present 
materials be pushed beyond a certain given peripheral 
speed. By this a limit is set to the workable diameter, 
and if the output is to be increased indefinitely there 
is trouble both in getting rid of the heat and in making 
the general electrical design satisfactory. No figures 
are yet at hand to show the practical limitations of 
output for peripheral speeds at present possible, 
brought about by these considerations. With the limi- 
tations on diameter, certainly, as was pointed out in 
this discussion, there is a point beyond which increase 
of output will mean sacrifice of efficiency of unwar- 
ranted extent, since for any given set of conditions, 
including diameter and speed, there will be found to 
be an output for maximum efficiency beyond which the 
losses will increase with a considerable degree of 
rapidity. 

The general judgment seems to be that the losses are 
likely to become quite serious if one approaches or 
passes 50,000 kva. in a single structure. At present 
generator speeds the point of maximum electrical 
efficiency in design is probably quite a bit below this. 
If, however, there were great gains to be made in tur- 
bine efficiency by great increase in individual output, 
one could to a certain extent afford to forget the 
electrical side of the problem, since the efficiency of 
the combined unit, within heating limitations, is the 
matter finally to be considered. 


SPEED STRESSES CAUSE DIFFICULTIES 


As regards the turbines themselves an entirely dif- 
ferent set of difficulties arise, owing to the stresses 
at the enormous peripheral speeds desirable on 
account of the steam velocity required if the highest 
thermodynamic efficiency is to be reached. Another 
complication ig the very great size necessary in the 
lower stages if the full advantages of high vacuum are 
to be reached. At the present time there are many 
single turbo-generator units of 20,000 to 30,000 kw. 
output. 

A good many items of design have to be taken into 
the reckoning when these big units are developed. 
The runners of turbines cannot be considered merely 
with reference to safe peripheral speeds alone. They 
are relatively complicated structures on which the 
stresses in action cume at points which tend to in- 
crease the dangers of failure that arise from mere 
speed, and the vibration of the blades introduces 
periodic peripheral stresses in the buckets. One point 
which has required rather close attention is the 
danger of getting the vibration period natural to the 
buckets under stress into synchronism with the 
rapidly applied stresses. The mere securing of the 
buckets so as to wedge them firmly against displace- 
ment is no simple matter and is one which constantly 
causes the designer concern. As a machine gets bigger 
the stresses on the diaphragms may aggregate some- 
what alarming amounts, and if by accident or in the 
course of operation of the turbine anything tends to 
run up these pressures trouble is close at hand and 
has more than once ended by wrecking the big unit. 
Improvement in the materials of diaphragms with the 
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‘result of all this has been that in the last year or two 
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use of cast steel with welded blades has helped the 
situation materially. 

Then, too, as dimensions grow, the questions of clear- 
ance, both normal and as it may be complicated by the 
presence of condensate, have required increased at- 
tention, and to hold up efficiencies with the great areas 
concerned there has to be unusual care in finish and 
in balance as a factor in the feasible clearance. The 


increased caution has been displayed in going into 
the very big single units, and the compound turbo- 
generators have found at least temporarily increasing 
favor. Of course, splitting the total stages into two 
or three units, each provided with its own generator 
by which the whole is electrically linked together, to a 
certain extent relieves the difficulties of the situation, 
and a number of these compound turbo-generators of 
total capacity ranging from 50,000 kva. to 70,000 kva. 
have been installed or are under construction. Just 
how far this expedient is effective from the stand- 
point of ultimate efficiency remains to be seen. 


ADVANTAGES AND DISADVANTAGES OF MULTIPLE-STAGE 
GENERATORS 


On principle, the electrical difficulties are consid- 
erably relieved, and there is an opportunity for rais- 
ing the thermo-dynamic efficiency by the further use 
of multiple stages. There are, however, associated 
with this both mechanical and thermal difficulties, the 
total effect of which is as yet somewhat uncertain. 
Not sufficient experience is at hand to show plainly 
what the net result is likely to be. It will be extremely 
interesting to know, for example, what is the real 
final thermodynamic efficiency at the busbars as be- 
tween, say, a pair of 30,000-kva. turbo-generators and 
a compound or triple machine totaling 60,000 kva. or 
70,000 kva. When the facts in this case are clear 
there will be basis for proper judgment as to future 
policy. Of course, the compound machine gives a cer- 
tain advantage in flexibility, but whether this is 
gained without compensating structural and operative 
difficulties remains to be seen. 

Flexibility is a term in the name of which a good 
many engineering crimes have been committed; and 
the vital question regarding it is not whether under 
certain circumstances it may not be used to advan- 
tage but whether such advantage is not on the whole 
gained at too high acost. Only experience can answer 
this question. When one considers the possibility of 
turbo-generator stations of 250,000 hp. and upward 
the use of very large units is naturally attractive. 
The number of running machines will not vary much 
whether single or compound turbo-generators are 
chosen, and in actual operation one must take account 
of the fact that in the former case the units are all 
alike and in the latter case of three different types 
which must be handled consistently and with effi- 
ciency. 

The most that can be said at the present moment is 
that the big compound turbo-generators are a most 
interesting and somewhat promising development, 
concerning which more information is needed in order 
to determine their real place in the art. Certainly the 
last word has not yet been said regarding the refine- 
ments of design in either class of turbo-generator as 
respects the mechanical characteristics of one end of 
the machine or, the electrical possibilities of the 
other., 
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The illustration at the left shows the 45,000-kw. turbo-generator of the Detroit Edison Company, which 1s the largest single- 
shaft unit that has been installed in this country. Other similar-type turbines are in operation in Chicago, Boston, New York, 
Windsor, Buftalo and Philadelphia. The view at the right shows two of the three 32,500-kw. waterwheel generators which have 
recently been installed by the Niagara Falls Power Company. These units are the highest-rated waterwheels installed in this coun- 
try. Some larger units rated at 45,000 kw. are being built for a develapment at Queenston on the Canadian side of Niagara. 








Some Mammoth Generators 
Installed in 1919 


During the past year some record- 
breaking steam and waterwheel-driven 
generating units so far as rating and 
economy are concerned have been in- 
stalled. While there has been an im- 
provement in water rates and efficiency 
with increase in size of units, the point 
has now been reached where the im- 
provements in economy may not be so 
marked with further increases in size 
unless a new steam cycle is employed. 








Rotor of a 20,000-kva., 1,800-r.p.m., 60-cycle 
turbo-alternator. 




















At the left are shown multi-shaft turbo-generators of which designs have been developed in two-shaft and three-shaft varieties 
the largest set of the last class being rated at 70,000 kva. and operated by the Interborough Rapid Transit Company, New 
— A two-shaft unit is installed at Pittsburgh. At right, stator of a 20,000-kva. generator, showing massive coil ends and 
racing, 
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RECENT DEVELOPMENT 
IN TURBO-ALTERNATORS 


Ratings Increased Greatly from 1913 to 1917, but 
Last Year a Tendency to Stop at 30,000 Kw. 
in Single Units Was Noticeable 


BY F. D. NEWBURY 
Westinghouse Electric & Manufacturing Company 


was a very rapid increase both in the aggre- 

gate kva. of turbo-generators and in the num- 
ber of large units purchased by central stations. This 
movement was, of course, greatly accelerated during 
1916 and 1917 by the demands made by the war on the 
electrical industry. 

The total steam-turbine capacity supplied by one 
American manufacturer—which may be considered 
typical—doubled in 1913 as compared with 1906 and 
doubled again in 1917 as compared with 1913. These 
three particular years have been referred to because 
they represent peak years in the yearly curve of national 
business and prosperity. 

The large increases in steam-turbine generator capac- 
ity in 1913 and in 1916-17 were due largely to the in- 
crease in the number of large units. Before 1912 the 
largest 1,500-r.p.m., 25-cycle unit or 1,800 r.p.m., 60-cycle 
unit was 8,000 kw. (10,000 kva. maximum rated gene- 
rator). During the next two years a large number of 
20,000-kw. and a few 30,000-kw units were purchased, 
and during the succeeding five years units of 20,000 kw., 
25,000 kw. and 30,000 kw. became as common as units of 
5,000 kw. and 10,000 kw. had been during the preceding 
five years. 

This general use of very large units has resulted in a 
marked change in operating conditions in central sta- 
tions. In many cases stations are carrying their entire 
load with two or three large units. In some medium- 
size stations one large unit carries as much as 50 per 
cent of the station peak. 

During the last two years, however, there has been a 
noticeable slowing up of this increase in size of units. 
Few single-shaft units larger than 30,000 kw. have been 
purchased, and operating engineers seem inclined to 
take a “breathing spell” before making an additional 
step of any size in the direction of larger generating 
units. An important exception to this statement exists 
in the case of multiple-shaft cross-compound units. 
There have been a number of units of 50,000, 60,000 and 
70,000-kva. generator capacity installed or purchased. 
Work has been started on a new station in the Pitts- 
burgh district that is being laid out for five 60,000-kva. 
units, each consisting of three cylinders and three gen- 
erators. However, with such units there is the same 
reliability and almost the same flexibility in operation 
as with the same aggregate capacity of 20,000-kva. 
units, and this is obtained without sacrificing the 
greater steam economy of the larger thermodynamic 
unit. 

The successful development of electric drive for capi- 
tal ships of the navy has opened up a new and important 
field for large turbo-generator units. A battleship or 
battle-cruiser equipment is as large as a good-sized 
central station and in the latter class the turbine equip- 
ment of a single ship is exceeded by very few single- 
central stations. 

Methods of extinguishing fires in large units have 


Der: the five years from 1912 to 1917 there 
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received considerable attention during the past few 
years. The results of even minor insulation faults when 
once a fire is started are so serious that any possible 
protection is warranted. When it is remembered that in 
many stations a single large generator carries from 20 
per cent to 50 per cent of the peak output the serious- 
ness of the loss of output for weeks does not need 
emphasis. 

Unfortunately, fire-resisting qualities and sufficiently 
good insulating qualities have not been found in any 
material that is also capable of being used for coil 
insulation. The only effective means of protection that 
has been developed so far has been fire-extinguishing 
systems employing either water or steam. Piping is 
arranged so that one or the other of these mediums can 
be directed on the armature winding within the inclosed 
end bells without delay. Systems of this kind using 
steam have had actual trial in service and have been 
found to be effective in extinguishing fires, and the 
steam has not damaged the insulation. 








Government Investigations of Power 


In his recent report Director George Otis Smith of the 
United States Geological Survey describes the work of 
the division of power resources during the war. This 
division has for its function the investigation of power 
development and utilization. During most of the last 
fiscal year its work was done in co-operation with the 
Bureau of Conservation and the Bureau of Statistics of 
the United States Fuel Administration. Some of the 
results accomplished are stated below: 

An examination and study of the generation and use of 
power in and around Albany, N. Y., indicated that much 
coal could be saved by making use of existing intercon- 
nections of electric power plants made primarily for use 
in emergencies, by utilizing more completely a large hydro- 
electric plant, and by using for generating power water 
that was stored for navigation. As a result of a conference 
at Albany of state officials and representatives of the 
power companies, of the division of power resources and of 
the Fuel Administration, arrangements were made to utilize 
the interconnections of certain power plants and to replace 
steam power with water power. The plan was placed in 
operation Oct. 23, 1918, with an estimated saving of more 
than 50,000 tons of coal a year. . 

Investigations were made in New England with a view 
of developing and utilizing stored water to increase the 
power available at hydroelectric plants in the Connecticut 
River basin. 

The power service furnished by the Central [Illinois 
Public Service Company to the coal mines in southern 
Illinois was investigated, and a peculiarly difficult power 
shortage was adjusted equitably to the power users. 

The municipal power plant at Nashville, Tenn., was shut 
down because it was shown that coal would be saved by 
purchasing power from a hydroelectric plant. A report 
was made on the conditions of water-power plants utilizing 
water from the power canal at Augusta, Ga. An investi- 
gation and detailed report was made on the possibility of 
saving fuel in the St. Paul-Minneapolis district, in Minne- 
sota. Investigation of duplication of power plants at Grand 
Island, Neb., showed that about 7,000 tons of coal a year 
could be saved by interconnection, and action was taken 
accordingly. As a result of an investigation of power 
furnished to coal mines at Sheridan, Wyo., emergency 
installation of additional ganerating equipment was recom- 
mended and assistance wa2 given to the power company in 
procuring the equipment required. A report as made on 
the desirability o¥ interconnecting the plants of the Spokane 
Light & Power Company, Spokane, Wash., and the Wash- 
ington Water Power Company. A report was prepared 
showing the quantity of coal that would be saved by utiliz- 
ing the water power at the Austin dam, Texas. 
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PRESENT-DAY PRACTICE 
IN RELAY PROTECTION 


Current and Directional Relays, Balanced Relays, 
Undervoltage and Overload Relays in Parallel, 
Radial and Ring Systems 


BY H. R. WOODROW 
Assistant Chief Electrical Engineer New York Edison Company 


ONSIDERABLE progress has been made in 
(Cx past few years in the application of pro- 

tective relays to transmission systems. This 
has been facilitated by the closer co-operation of 
relay manufacturers and operating companies, which 
has resulted in the former learning the operating needs 
more accurately and in the utility companies becoming 
better acquainted with the numerous advantages of 
these devices in reducing transmission investment as 
well as in improving the continuity of service. The re- 
lay problem has thus grown from a secondary considéra- 
tion to one of the most important features in the deter- 
mination of the transmission system. 

The type of relay desirable for any transmission sys- 
tem is dependent upon the method of operation, the 
amount of current that can flow into a fault, the max- 
imum time in which the short-circuit current can be 
held on the system, and the character of the system. 
Transmission systems may be classified into three dif- 
ferent groups, i.e., radial, parallel and ring or loop 
feeder systems. 

For simplicity of equipment a straight current relay 
with inverse-time or definite-time characteristics is 
superior. On a radial system these relays have given 
very excellent results, but the time element necesary to 
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UNDER VOLTAGE ReLay 


FIG. 1—COMBINED UNDERVOLTAGE AND OVER-CURRENT 
RELAY PROTECTION 


secure selective operation with an interconnected system 
is objectionable. This prolonged time of holding a short 
circuit on the system has the disadvantages, first, of 
throwing the synchronous apparatus out of step, and, 
second, of causing prolonged surges, interruptions and 
heating factors on the system. 

In order to gain the many advantages of a parallel 
operated system with interconnections between substa- 
tions the application of more complex methods of relay 
protection are necessary. These different methods may 
be classified into three general groups: Combinations 
of current and directional relays, balanced relays, and 
combinations of current and voltage relays. 

Current and Directional Relays—The combination of 
a directional relay with a time current relay gives three 
characteristics for selectivity—i.e., the direction of the 
flow of power and the time and amount of current flow. 
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The flow of power from a main generating station is 
practically (with the exception of tie-line connections) 
always away from the power house, and it is therefore 
only necessary to have current relays with time char- 
acteristics on the outgoing feeders from a main gen- 
erating station. 

On the incoming feeders to a substation the flow of 
power in any particular feeder in trouble is away from 
the substation, but on the other feeders the flow of 
power is toward the substation. At this location a di- 
rectional relay in combination with the current relay is 
desirable to select the defective feeder from the good 
feeders. The time element on the substation current 
relay should be lower than the setting of the current 
relays in the power station to assure operation of the 
substation switches on the defective feeder before oper- 
ation of the relays in the main power house on the good 
feeders in parallel with it. 

The accompanying diagrams illustrate those connec- 
tions which are,applicable to both parallel feeders and 
feeders forming a loop. 

Special precaution should be taken {n connection with 
directional relays inasmuch as the relay has both a 
potential and current element and a wrong connection in 
€ither element would give improper selectivity. A Wi- 
rectional relay should never be used alone, as its object 
is to detect only the direction of flow without time-cur- 
fent characteristics and should be made as sensitive as 
possible. It has been found desirable to connect the 
potential element so that the potential will lag behind 
the current in the current element with unity-power- 
factor current flowing in the tripping direction. 

Balanced Protection Schemes for Transmission Lines. 
—Theoretically, the balanced scheme of protection gives 
the quickest operation with a high degree of reliability, 


STATION A STATION B 


= ee ee ee 











—— 


i 


ed 

a 
fl 
ts 
i 
i? 
i 
H 


| + || 7) {| 
a 
——=— %¢—s 


















































STATION A 









































Pee ogee cme a a 
Lori rk eft ie foe 
rep |) (tee 
H = ~-rez * 
| : : 








FIG. 2—BALANCED PROTECTION FOR THREE OR MORE LINES 
(DISCRIMINATING) 


but this scheme is somewhat handicapped by its more 
complicated operation and more complicated equipment. 
Hither electrically balanced or mechanically balanced re- . 
lays may be used for parallel lines. 

Two methods have been used for two parallel lines: 
One involves current relays only, the pair being tripped 
out in case of trouble on either; the other involves a 
combination of current and directional relays, in which 
case only the defective line is tripped out. Both of 
these systems have given very satisfactory operation 
under conditions where lines can be paired. The first 
form is simpler but requires at least two pairs of con- 
nections to prevent an interruption in case of failure, 
whereas the latter form, although more complicated in 
its relays, will give continuous operation with a failure 
on either line of the pair. 

Balanced arrangements have also been extended to 
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cover several lines in parallel and have given very satis- 
factory service both with the electrically balanced type 
having directional relays and with the mechanically bal- 
anced type. Where three or more lines are to be con- 
sidered in operation at all times, it is not necessary to 
install the directional element on the relays, as the 
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FIG. 3—INVERSE TIME-CURRENT AND DIRECTIONAL RELAYS 


selectivity between the two lines feeding into a third 
is sufficient to give selective operation. 

The split-conductor system is a modification of a bal- 
anced-pair protection in which both lines of the pair trip 
out in case of trouble. The pair is made up into a 
split conductor cable so as to combine the two lines into 
one cable. This system has been employed by a few 
companies in this country which have reported very 
satisfactory results. 

Some companies have used the pilot-wire system with 
balanced pressure wires and have obtained good re- 
sults, although the system is complicated by the addi- 
tional factor and expense of the pilot wires between sta- 
tions. Unless the stations are very close together, this 
additional expense is hardly warranted with the other 
means of protection available. 

Combination of Undervoltage and Overload Relays.— 
The combination of a voltage and current relay has been 
used for some systems, the voltage element being used 
to determine the locality of trouble. In low-voltage 
territories the current relay is depended upon to select 
the feeder in trouble. 

For a widely distributed system forming a network 
this combination is reported to have given very good 
results, although its application may be somewhat 
limited, as systems with very heavy power lines feeding 
into a particular locality may not have sufficient selec- 
tivity in voltage between the location in trouble and 
other parts of the system to give the same satisfactory 
results. 

Testing and Setting Relays.—The method and care 
of testing and setting relays is of paramount import- 
ance if selective operation is to be obtained. All tests 
should be made under conditions as nearly equal to the 
operating conditions as possible, which makes it desir- 
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able to include all the wiring and complete relay equip- 
ment in the test. 

The old method of setting relays in percentage of load 
conditions, say 150 per cent to 200 per cent of full load, 
is a thing of the past, as the relays are not primarily 
installed to prevent an overload, but to selectively dis- 
connect a defective feeder under short-circuit or ground 
conditions. The relay testing should be made with some 
form of a chronometer (the cycle-counter being the most 
simple form), as the old stop-watch method is entirely 
inadequate for fine calibration. 

The determination of relay settings must receive 
careful consideration. An analysis of all circuit con- 
ditions is necessary, and a calculation of the short-cir- 
cuit currents which will be produced at. different points 
of the system is desirable so that selective time-current 
characteristic curves can be made comparative for the 
different points on the system. The calculating table 
has proved a great help in this study of system condi- 
tions. 

Method of Tripping.—lIt is coming to be the general 
practice to use direct current for tripping of switches, 
thereby permitting the use of circuit-closing relays. 
The direct current should be supplied from storage bat- 
teries or primary batteries, as with motor generators 
lack of direct-current power for tripping may manifest 
itself in case of trouble on the system. The use of the 
direct-current excitation bus for control and tripping of 
switches should be discarded, as several very serious 
troubles have been traced to this practice on account 
of the high voltages produced on the excitation system 
in case of disturbances on the high-tension side. 

Generator and Transformer Protection.—For the pro- 
tection of generators and transformer circuits it is be- 
coming the standard practice to install differential re- 
lays or di~erentially connected relays, which have in 
general given very good results, as they can be set to 
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SHOWING RELAYS 
be very sensitive and require only a small amount of 
time for operation. 

For a more comprehensive report of relay protection 
I would refer the reader to the paper on “Transmission 
Line Relay Protection” appearing in the report of the 
protective devices committee which was published in the 
Proceedings of the American Institute of Electrical 
Engineers for 1919, page 631. 
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OIL-CIRCUIT-BREAKER 
DEVELOPMENT IMPORTANT 


Second Only to Major Genereting Equipment—Price 
of Primary Breakers Must Be Reduced, Other- 
wise It May Become Prohibitive 


BY B. G. JAMIESON 
Engineer of Inside Plant, Commonwealth Edison Company 


‘| “HE approach of large central-station systems to 
a half-million-kilowatt rating, the possibilities 
regarding the future inclusion of small central- 
station systems with greater capacity high-tension 
networks, the higher standards in station equipment 
resulting from considerations of safety and the quick- 
ening of industrialism are factors that have been prom- 
inent during the past few years tending to place the 

development of oil circuit breakers in a position second 
in importance only to that occupied by major generat- 
ing equipment. While the year just closed has not 
brought out any prominently new features in oil break- 

ers, there have been numerous minor improvements in 
established types. Parts have been made heavier and 
more secure, the quantities of oi. have been increased, 
the baffling of gases has been improved, and the speed 
of contact-parting elements has been increased, although 
speeds are still very low compared with possible attain- 
able velocities. No changes appear in the conventional 

“down-break” nor in the essential actuating mechanisms. 
Single-pole “double-break tank elements are now stand- 

ard, although high-duty switches with four breaks per 
tank are also standard with one maker. Copper ter- 
minals have superseded brass, and the use of arcing 
tips is extended to practically all oil breakers intended 
for 2,300-volt service and over. Changes in design have 
been made to obviate the unstabilizing effects of heavy 
short circuits on auxiliary contact surfaces. 

During the past year leading manufacturers have 
placed at the disposal of operating companies several 
oil breakers for test at 750,000 kva. (at the arc), indi- 
cating their confidence in the rupturing power of their 
apparatus. Within operating companies, proposals to in- 
crease the capacity of oil breakers in service by the 
substitution of another fluid in place of the oil have 
been seriously considered. 

Operating experience with breakers having breaking 
speeds of approximately a quarter second, used in con- 
junction with definite-time relays having time elements 
upward of two seconds, has indicated what operating 
people have realized for a long time—namely, that such 
rupturing speeds are too slow and that it is very impor- 
tant to make switch action sufficiently rapid to remove 
a faulty member from the system during the incipiency 
of the fault, if possible, or as soon after departure from 
normal conditions as practicable. This point is covered 
by communications to the American Institute of Elec- 
trical Engineers early in 1911. Unfortunately not all 
manufacturers were sufficiently impressed by it to begin 
development of breakers to meet this requirement. As a 
protective device oil breakers have been unique in that, 
while they were installed for the purpose of protecting 
the system, the operating characteristics of the breakers 
have been such as to protect the breakers primarily and 
the system secondarily. 

The prospect of industrial installations connected in 
“solid” on central-station transmission systems, as pro- 
posed by several companies, is not reassuring, Just to 
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what extent the installed cost of automatic oil breakers 
has influenced this proposal is not certain, but it is a fair 
assumption that if increased rupturing capacity could 
be secured in breakers of the grounded-tank type with- 
out prohibitive expense, the tendency would be toward a 
wider use of them and the general system of connect- 
ing industrial customers would be greatly facilitated. 

With regard to rupturing capacity, another unique 
feature of the oil breaker on central-station systems 
is that it has the unfortunate faculty of becoming inade- 
quate very quickly on a growing system, even though 
the load controlled remains fixed, and replacement is ex- 
pensive and sometimes is even found to be physically 
impossible. This sort of enforced inadequacy is in a 
sense deplorable when considered as an inevitable result 
of the normal growth of healthy systems and as a future 
recurrent possibility. It is not an impossibility that, 
unless something be done regarding this point, primary 
oil breakers will tend to disappear because of prohibi- 
tive cost. 

The attention of manufacturers is invited to this 
point; to the possibilities of economies in design as a 
means toward reducing installed cost, also to the desir- 
ability of extending the functions of the oil breaker 
to include other features, such as, for example, auto- 
matic reclosing, which will undoubtedly be required in 
the future with the advent of the automatic substation. 








Electric Heating in Typewriter Industry 


Comparative data showing the better economy and 
larger capacity of electrically heated ovens compared 
with gas-heated ovens for japanning typewriter parts 


shave been based on a report from the Royal Typewriter 


Company under conditions existing in Hartford, Conn. 
This installation consists of a battery of six ovens, four 
of which are 7 ft. 5 in. (2.2 m.) high, 7 ft. 1 in. (2.1 
m.) deep and 6 ft. 2 in. (1.9 m.) wide, while the other 
two are slightly smaller. Each oven has a connected 
load of 27 kw. Oven No. 1 is used for baking japan 
on the spacer bar of the typewriter, using a tempera- 
turs of approximately 250 deg. Fahr. (121 deg. C.) for 
three hours for the first four bakes. The fifth and last 
bake is at a temperature of 275 deg. Fahr. (135 deg. 
C.), for the same period of time. The other five ovens 
are used for baking japan on the frames, ribbon spools, 
base plates, top dust plates, etc. The finish on these 
parts requires a more complicated system of baking and 
finishing. The parts are baked successively in the 
first and second of these ovens at 350 deg. F., and 
in the third and fourth at 400 deg. F. The following 
table shows the comparative capacity and cost of oper- 
ation of the two ovens: 


Electricity Gas 


CI Dowc es baceeccsy cans 300 frames 180 frames 
eae ee SE Sea epee ee eee 3,288 Ib. 2,055 Ib. 
Fuel used per bake.............. 123 kw.-hr. 1,100 cu.ft. 
We, crels Se ane 0s RAGE RATIO Oe $0.015 less 40% $0.85—12% = $0.75 
CE ee deccsecccrancvcuce Qeaee $0.825 
CE OP TNO is ss 6k ec etn cee $0. 00366 $0. 00458 
eS ee ere $0. 000334 $0.000401 
Fuel cost, full time: 
CNG DOOR cas cisccteecsesn (See $5.78 
Castipee tndeah. oo. 6... dei oe5d 120.12 150.15 
CR GUE MO Fi on inde eee 1,441.44 1,801.80 
Saving per year....... ae acern ds 360. 36 


This information was set forth in a paper by A. 
M. Clark, at a meeting of the American Electrochemical] 
Society, Sept. 23, 1919. 
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PROBLEMS INVOLVED IN 
INTERCONNECTING SYSTEMS 


Outstanding Fact of Situation Is that Bankers, Men- 
agers and Engineers Are Studying the Future 
with Increased Breadth of Vision 


BY H. A. BARRE 


Southern California Edison Company 


[T= restriction of development during the war 
and the great increase in the demands for elec- 
tric service since its close have made it neces- 
sary to provide for extensions of plant in large 
generating units, with a corresponding increase in 
transmission and distributing systems. The magnitude 
of the costs involved in making these large developments 
has made it necessary to study the probable require- 
ments of the future for a longer period in advance than 
heretofore. Bankers, managers and engineers have 
undertaken this task with a new breadth of vision. 

The results of interconnections made so far have 
shown the necessity of getting away from a too short- 
sighted view of a particular system and of studying the 
conditions and necessities of neighboring systems, so 
that when the inevitable growing together occurs the 
benefits of interchange of facilities can be obtained 
without serious modifications of existing construction 
and apparatus. Such a study was made in -the paper 
read at the Los Angeles meeting of the American Insti- 
tute of Electrical Engineers on a 220,000-volt busbar 
connecting all the large generating and load centers of 
California. 

As the systems of the different companies grow into 
contact, interconnections will be made as soon as they 
become advantageous to the companies. Each intercon- 
nection will be financed in accordance with the econo- 
mies of its individual case. In time it will become 
profitable to increase the capacity of the interconnec- 
tions. With a study before them of a comprehensive 
plan for ultimately complete interconnections, the com- 
panies concerned can plan their work so that each part 
as built will be useful as a part of the completed whole. 
Growth of load can be taken care of to advantage by 
means of interconnections of heavy capacity. One com- 
pany can install a generating plant or unit sufficiently 
large to provide for its growth for a number of years 
and dispose of its surplus capacity to a neighbor, which 
in turn can repeat the operation. 


DEVELOPMENT IN SWITCHES AND LOAD DISPATCHING 


While individual systems may grow at only a moder- 
ate rate, an interconnection of high rating frequently 
results in a concentration of power which may make 
facilities and methods which are adequate for either 
system alone inadequate for the interconnected systems. 
Furthermore, heavy interconnections between companies 
and systems are bringing about generation of power 
in larger units, longer lines and higher voltages. Since 
present standards of switching equipment may be 
seriously overtaxed thereby, much development in this 
line is necessary and a more comprehensive study of 
load dispatching and methods of operating is required. 
It may even be that for some time switching apparatus 
may limit the extent to which systems may be intercon- 
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nected, and therefore the economies possible from con- 
centrations of power generation may be unobtainable. 
In this connection it would seem that manufacturers 
of switching equipment have gone far enough in their 
attempt to make their apparatus compact and should 
devote their attention to other more important factors. 
Of course, there are some places where switches must be 
installed in a restricted space, but in the majority of 
cases room for adequate equipment is so easily obtain- 
able that stations should not be obliged to sacri- 
fice the advantage of more liberal design in order that 
the manufacturers may reduce the number of types or 
sizes of switches. For some of the installations now 
contemplated a Standard Oil tank containing a set of 
contacts mounted on the end of a wagon tongue would 
be a reasonably adequate switch, and it is hoped that 
manufacturers will not get too far away from such a 
design. 

The next logical step in high-tension transmission is 
to go to pressures in the neighborhood of 220,000 volts 
because there are a number of instances in which the 














BIG CREEK TRANSMISSION TOWER 


amounts of power and the distances to which it must 
be transmitted make a transmission voltage of this mag- 
nitude economically correct. A specific case in mind is 
that of a 150,000-volt line good for about 120,000 kw., on 
which the load must be doubled within three years. An 
increase to 220,000 volts will give the transmission 
rating required. While the line in question cost $5,000,- 
000, under the prices likely to prevail in the next three 
years it could probably not be duplicated for less than 
$12,000,000. The clearances and other details of con- 
struction are suitable for 220,000 volts, so that an 
expenditure of $2,000,000 or $3,000,000 will permit all 
the changes necessary. These conditions alone are suf- 
ficient to justify very great efforts in perfecting insula. 
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tors and other apparatus necessary for the higher 
voltage. 

With the present types of suspension insulators the 
distribution of dielectric stress over the end units is 
apparently the chief limitation to their application to 
higher voltages. As now used, insulators nearest the 
conductors would be stressed to the danger point with 
220,000 volts. One remedy would be to increase the 
capacity of one or more units on the end of the string, 
thereby distributing the stress. Several practical ways 
have already been suggested whereby this may be done. 

The quality of suspension insulators has largely 
improved during the past few years, and there appears 
to be no necessity for a radical change in design in 
order to obtain reliable material. About all that is 
needed is plain, ordinary, conscientious work on the part 
of the manufacturers in the selection of units suitable 








FIG. 2—LOAD DISPATCHER’S BOARD USED WITH 
INTERCONNECTED PLANT 


to be sent out on these important lines, and the elimina- 
tion in the factory, rather than on the lines, of those 
units whose quality may be doubtful. The operating 
companies can afford to pay insulator manufacturers for 
the rejection of a considerable number of insulators in 
the factory rather than take the chances of placing units 
on their lines which may possibly become defective in 
two or three years. 

There is still much work to be done in developing ade- 
quate dispatching systems for the control of large con- 
centrations of power and complicated line and substa- 
tion connections. Too much dependence continues to. be 
placed on the dispatcher’s familiarity with and memory 
of the conditions of the system he handles. The logical 
outcome is that dispatching sub-centers must be pro- 
vided, controlled through the central dispatcher in all 
matters affecting the system as a whole, but competent 
to hand'e local business in emergencies and when com- 
munication with the chief dispatcher is interrupted. 

The design of telephone systems for dispatching and 
other operating purposes, as well as the internal com- 
mercial business of the companies, must receive more 
attention. Quite a number of the larger companies have 
telephone systems involving greater investment than 
most telephone companies. 


HIGHER SAFETY FACTORS PREFERABLE TO COMPLI- 
CATED PROTECTIVE SYSTEMS 


The protective systems for isolating defective units 
of plant must be greatly improved, and it is going to 
be difficult to carry out this idea without too much sacri- 
fice of plant simplicity. Experience is now showing that 
it is preferable to spend more money for high safety 


ELECTRICAL WORLD 137 


factors in lines and apparatus in order to minimize the 
possibilities of trouble rafher than to increase the com- 
plication of relay systems to protect against interrup- 
tions, because of the possible increase of interruptions 
due to the failure of comparatively delicate apparatus to 
function properly. 

The present fad is for outdoor station and substation 
equipment in providing interconnection facilities. How- 
ever, it must not be allowed to go too far. Study of 
individual cases shows that too often the outdoor sta- 
tion merely looks cheap and is inconvenient to operate. 
It will frequently be found that properly housed appara- 
tus is cheaper to install and that the additional care 
given it by the operators is of great value to the serv- 
ice rendered. The outdoor station unquestionably has 
its place, particularly in distribution, but it must not 
be assumed that it is the thing to use under all condi- 
tions. The steel work often costs as much or more than 
a building which would give the same isolation of 
apparatus and support of wires and devices, and the 
building gives the additional advantage of protection 
from the weather. 





AUTOMATIC SUBSTATIONS 
ELEMINATE LABOR EXPENSE 


Operating Features of Two Types, One for Industrial 
Service ard the O’her fer Three-Wire 
Circuits—-Yearly Expenses 


BY R. J. WENSLEY 
Switchboard Division Westinghouse Electric & Manufacturing 
Company 


\ , THILE remote-controlied semi-automatic sub- 
/ stations have been in operation for several 
years on the lines cf the Detroit Edison Com- 
pany, it has only been in the last year that a 
move has been made toward full automatic control of 
converting stations supplying 250-volt current to light 
and power circuits. Full automatic substations have 
been employed for railway service with decidedly good 
results for several years, nearly 100 being in operation 
or on order at the present time. To a great extent it 
has been the ability of automatic railway substations to 
operate with low maintenance cost and with a very real 
economy through the elimination of light-load losses 
that has stimulated the application of similar equip- 
ment to light and power service. Of course, the real 
economy of automatic control is the elimination of labor 
expense, although it has also permitted improving the 
trolley voltage and thereby speeding up schedules. 

The labor situation with its ever-mounting wage re- 
quirement is rendering full automatic operation of con- 
verting equipment more and more desirable and profit- 
able. The rapidly increasing cost of heavy duct line 
installation is also bringing to the front the possibili- 
ties of small automatic substations located in the base- 
ment of large buildings to supply the neighboring direct- 
current load. 


AUTOMATIC SUBSTATION FOR INDUSTRIAL SERVICE 


The first full automatic control for industrial service 
is in process of manufacture for a large motor-car com- 
pany in Detroit. This control is to operate a 500-kw. 
synchronous motor-generator set in an outlying portion 
of the plant. The load during the period of small de- 
mand is carried by the central power plant. The auto- 
matic control operates when the local bus voltage drops 
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below a certain point. The control is designed to start 
the motor from auto transformers in the usual manner, 
throwing on full voltage when the motor is in step. 


THREE-WIRE AUTOMATIC SUBSTATION 


The first full automatic substation for supplying cur- 
rent to a three-wire network is being manufactured for a 
large central-station company in Minnesota. This equip- 
ment consists of a 500-kw. synchronous motor-generator 
set. The generator is flat-compounded for 250 volts and 
is equipped with balance coils for three-wire operation. 
In this equipment no effort is made to parallel voltages 
before connecting the direct-current end to the line. 
The field rheostat is set for the proper running voltage 
and left at that point, the compound winding taking 
care of regulation under changing load conditions. 

This set is to be installed in a large buikiing suffi- 
ciently far from the nearest manually operated substa- 
tion to have required a large amount of feeder copper 
to maintain voltage that would have been acceptable to 
the customer. The local network is to be tapped with 
cables of sufficient capacity to carry the entire load of 
the building in an emergency, but under these condi- 
tions the regulation will be very poor. A set of auto- 
matic contactor switches will be installed in these taps 
to insert resistance if the outflow of current from the 
aufsmatic substation reaches an amount which would 
jeopardize the service to the building. These contactors 
will not operate on flow of current from the network 
into the building. 

Load on the machine is limited by a set of load-limit- 
ing resistors normally shunted by contactors which 
open on excessive overload. The resistance is of suffi- 
cient value to limit the possible flow of current to 150 
per cent of the machine rating. Relays are provided in 
the neutral circuit to cut the machine out on excessive 
unbalance. The load-limiting scheme is very similar to 
that used in the railway automatic substation except 
that provision has to be made for insertion of resist- 
ance into both sides of the circuit, since the machine 
is supplying a three-wire load. 

This equipment will be started by an indication of 
low voltage and shut down on low current the same as 
the industrial substation above mentioned. This ma- 
chine will help out the network immediately surround- 
ing its location up to half its capacity, at which point 
the feeder resistors will operate to shift the load onto 
the large substation some two or three thousand feet 
away. 

Copper feeders of sufficient size to give 5 per cent 
regulation if supplied from the nearest existing sub- 
station would cost approximately $45,000 installed. The 
automatic substation complete including the 4,000-volt 
supply cable will cost approximately $32,000 installed. 
The automatic substation gives better regulation than 
any amount of feeder copper within reason. It also 
gives better assurance of continuity of service, since in 
case of trouble on the network the automatic control 
will isolate the building and continue to supply service. 
In case the feeders had been installed rather than the 
substation the building would go out with the net- 
work. 

On the other hand, in case the automatic substation 
fails to function properly, the building will still be sup- 
plied, though with relatively poor regulation from the 
network. 

Incications are that the coming year will see a num- 
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ber of such substations installed and comprehensive 
plans laid for the development of 250-volt systems along 
the line of numerous small substations scattered at the 
load centers of various small districts rather than the 
concentration of large converting capacity in a few sub- 
stations as is the present practice. Of course, to stabil- 
ize the system a few large units are desirable, and for 
the present no large central stations with 250-volt direct- 
current systems will attempt full automatic operation of 
the entire system. 

Tentative plans have been made for the automatic 
operation of converting stations containing 4,500 kw. of 
250-volt direct-current motor-generators. In the railway 
field there are now being considered automatic substa- 
tions with 8,000 kw. installed. The largest railway sub- 
station so far sold with full automatic control contains 
two 1,500-kw. converters, making a total of 3,000 kw. in 
one station. This station is provided with blank panels 
and the control is arranged for a third machine of the 
same size. There seems to be no reason why the auto- 
matic control cannot be built for the largest converting 
equipment now in use. 


YEARLY CHARGES ON AUTOMATIC STATIONS 


The operating cost of the 500-kw., three-wire set 
above mentioned, capitalizing the investment at 15 per 
cent, will probably be: 





Annual fixed charge, at 15 fer cent... ....ccccccceess $4,800 
Annual maintenance labor............ ibe deb cake ee 300 
Total annual charge......... aides chee wine eawaals $5,100 


If heavy feeders had been run from the existing man- 
ual substations, the operating cost would be the interest 
charges, maintenance and depreciation on the cable and 
duct lines as well as that chargeable to 500 kw. of the 
larger substation capacity. While a portion of the oper- 
ating labor of the larger substations would undoubt- 
edly be a proper charge against this 500 kw. capacity, 
yet for purposes of calculation we are omitting this item. 
This will give an annual charge against this method of 
supplying the load as follows: 

Annual fixed charge on cable and conduit, at 10 per 





RIES: 5: Sova Sa. siete wie soe Sune tes era o iE aheie Wai ai kca atk a xdcie $4,500 
Annual fixed charge on 500 kw. of the large station 

capacity, being 15 per cent of $17,000........ 2,550 

Total annual charge......... vaaine Gaanele tamer $7,050 


In the above figures no account has been taken of 
efficiencies, as it has been assumed that the relatively 
poorer efficiency of the smaller converting unit is bal- 
anced by the /°R loss in the cables if fed from a distant 
point. 

If the substation had been installed for hand oper- 
ation, the total cost would have been about $30,000. 
This would have an operating cost as follows: 





Annual fixed charge, at 15 per cent.........eeee00. $4,500 
fe eG ae en ee itinesecscsnsvess OER 
Total annual charge........cccscccscccces eee $8,100 


Thus, from the standpoints of first cost, continuity 
of service, quality of service and operating cost, the 
automatic substation proves best in the above case. 
While some applications do not show as great a possible 
saving, Owing to varying local conditions, yet this will 
be very nearly a typical case of a good-sized load con- 
centration on the fringe of the direct-current network. 

From the present trend of inquiries a large amount 
of business will be done along these lines in the coming 


year. 
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Reinforced concrete poles set on pile foundations used 
instead of steel columns to carry overhead buses. 











Low-tension control board for 
circuits supplying 600-volt service for mill 


motors 


Concrete Industrial 
Substation at 
Nashua, N. H. 


An improved design of substation which 
reduces the steel work heretofore re- 
quired. This substation is connected to 
lines which will eventually link generat- 
ing plants on the Deerfield, Connecticut 
and Merrimac Rivers with tidewater sta- 
tions at Providence, R. I., New London, 
Conn., and Boston, Mass., and further 


distribution 











co-ordinate electrical transmission net- High-tension side of substation at point where two 66,000-volt transmis- 
works in New England. 





sion lines enter. Note the use of pin-type insulators and rigid buses sup- 
ported on steel channels bolted to the concrete posts. 











General view of a _ 6,000-kva. 




















substation which transforms’ the substation, and in the near future an additional 6,000 kva. in 


66,000-volt energy delivered by the New England Power Company transformers will be installed, making a total of six units at this 
for local mill service at the “West Mills” plant of the Nashua _ point. Energy is stepped down from 66,000 volts to 13,800 volts 


(N. H.) Manufacturing Company. 


Two transmission lines enter and thence by local transformers to 600 volts for mill service. 
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TRANSMISSION SYSTEMS 
OF THE NEAR FUTURE 


Trunk Circuits Between Hydro-electric or Coal-Mine 
Steam Plants and Terminal Substations from 
Which Intermediate Lines Will Radiate 


BY A. E. SILVER 
Electric Bond & Share Company 


Te ever-present query is, “Where does the dis- 
tribution voltage range end and the transmis- 
sion voltage begin?” It is thoroughly appreci- 
ated, of course, that there is no well-defined dividing 
line between the two voltages. Instead, there is a 
rather wide zone of usage common to both applications. 
Consequently, any specific division can represent only 
an estimate of the weighted average usage. 

Not more than fifteen years ago voltages of 
from 6,600 to 13,200 were undoubtedly in the 
transmission class. | However, with the rapid growth 
of central-station systems and the even dispro- 
portionately greater increase in the rating of service 
units, lines that were initially built for transmission 
have, as the art has progressed, come to be relegated 


more and more to distribution uses. Determined by the . 


conditions of to-day, the line between the distribution 
and transmission zones would at the very lowest be 
placed at 15,000 volts, while probably 25 kv. would be 
the upper limit. In ofher words, it must be admitted 
as debatable whether the 22-kv. step is more represen- 
tative in the distribution than in tue transmission 
range. It will be assumed in the notes that follow as 
belonging to transmission. 

In the lower steps of the transmission voltages of 
to-day history is repeating itself. Voltages such as 
22 kv., 33 kv., 44 kv. and 66 kv. are fast taking on dis- 
tribution duty in the way of being utilized to serve 
direct large-capacity power customers. In other words, 
in keeping pace with the rapid increase in the size 
of power services which has been attendant upon the 
expansion of industrial plants, and upon the turning 
to central-station supply of many of the former isolated 
plants, these lower-voltage transmission lines are con- 
tinually taking on more and more distribution duty 
and may be expected to continue to lean increasingly 
toward the distribution zone and gradually one by one te 
overbalance into it. 


INTERMEDIATP TRANSMISSION VOLTAGES 

Similarly, with the developing of large-capacity sy» 
tems supplied from distant power sources, there is build- 
ing up around these voltages (22 kv. to 66 kv.) what 
may be termed an intermediate or secondary transmis- 
sion usage, forming the link between terminal trans- 
forming stations at the receiving end of high-voltage 
transmission trunks (110 kv. and over), near the major 
load centers, and the purely distribution substations, 
at the cities and villages in the area, from which fan 
out the familiar lower-voltage primary feeders. The 
early future may be expected to find even 110-kv. cir- 
cuits appearing in this secondary transmission usage, 
particularly with existing 110-kv. networks, where to 
meet heavy load demands resort is had to trunk trans- 
mission lines of considerably higher voltage to tap dis- 
tant power sources. 

The term “trunk transmission” is used in these 
notes in preference to “super-transmission,” which just 
now carries a considerable popular appeal and is asso- 
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ciated particularly with voltages of the order of 220 kv. 

Particularly will this trend to higher transmission 
voltages be accentuated by an outcome of the water- 
power agitation which would stimulate hydro-electric 
development, or by a quickening of the tendency to 
locate large steam-electric stations directly in the coal 
fields, since in either case the large blocks of power and 
the long distances usually involved would economically 
justify the higher voltages. 


MULTIPLES OF 11,000 VoLTS FAVORED 


In the matter of numerical values of transmission 
voltage steps there has been made during recent years 
material progress toward unification through the elimi- 
nation from favor of many of the large number of 
heterogeneous steps that have at some time been used. 
Even more recently there has been a definite advance 
toward standardizing in steps which are multiples of 
11,000. Except for replacements and some extensions 
of existing installations, the steps now recognized are 
22 kv., 33 kv., 44 kv., 66 kv., 88 kv., 110 kv., 182 kv., 
154 kv. and 220 kv. Of these there are indications 
that 88 kv. will not long be required and that the need 
for the 83-kv. and 132-kv. steps may not be sufficient 





























1545000-voLT TRANSMISSION LINES OF THE ALUMINUM 
COMPANY OF AMERICA 


to retain a permanent position in the standard voltage 
schedule of the future. 

The feasibility of each of the voltage values men- 
tioned in the foregoing schedule has been thoroughly 
demonstrated by experience with actual installations 
except in the case of 220 kv. However, the engineer- 
ing features of the latter have been sufficiently studied 
to insure successful operation from the first installation 
carried through. 

One material benefit of working toward a schedule 
comprising a reduced number of well-chosen steps will 
be the facilitating of the movement, mentioned later, 
for the general interconnection of central-station 
systems. 

The most noteworthy example of high-voltage trans- 
mission line constructed during the past two or three 
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years is the 154-kv. line of the Aluminum Company of 
America in Tennessee. It is of steel towers carrying 
500,000-circ.mil. steel-cored aluminum conductors and is 
of thoroughly conservative and modern design. 

In the building up of extensive transmission systems, 
variable condenser capacity, carefully planned as a com- 
plementary adjunct to the transmission circuits, must 
be looked upon as an essential integral part, not only 
for the effective system voltage control that can be 
gained thereby, but also because of an actual saving in 
first cost due chiefly to the materially reduced size of 
transmission conductors for equivalent results. With 
this application of condensers, the only remaining fun- 
damental objection to 60 cycles, the now accepted fre- 
quency, that of inherently poor regulation for long- 
distance transmission duty, has been largely overcome. 

In the development of transmission-voltage practices 
system electrical connections will play a very definite 
part. Experience gained during the past several years 
from large power systems has so clearly demonstrated 
the superiority of the grounded neutral connection over 
the isolated delta as to insure its adoption for any new 
system. This benefit is so marked as even to lead some 
systems originally constructed and operated with isolated 
delta connections to go to the expense of conversion. 

The benefits of interconnection between transmission 
systems, which gained such an impetus during the war 
emergency, have been so clearly demonstrated as to 
insure the continuation and rapid widening of this 
practice. Initially, many of these interconnections may 
be intended only for interchange duty—i.e., to gain the 
advantage of diversity between loads and to provide 
increased reliability and efficiency of operation, requir- 
ing the transfer of relatively not large amounts of 
power. In such cases, owing to existing arrangements 
and locations of lines which make for construction 
economy, the tie may frequently be effected between 
circuits of the secondary transmission order. However, 
with the spreading out of lines of the trunk-transmis- 
sion order, interconnection at these higher voltages 
will doubtless prevail on account of the greatly multi- 
plied scale on which all of the benefits can be realized. 


TRANSMISSION OF THE FUTURE 


Summarizing briefly, then, the typical power trans- 
mission system of the near future may be expected to 
comprise essentially the following: Trunk transmission 
circuits of 110 kv., 154 kv., 220 kv. or perhaps even 
higher, performing express duty between hydro-electric 
plants in the interior or steam-electric plants at points 
readily accessible to the coal fields, and terminal trans- 
forming stations at the hubs of the heavy load areas, 
here stepping down to 22 kv., 44 kv., 66 kv. or 110 kv. 
At one of these intermediate voltages, from these 
terminal stations and also from any relatively nearby 
generating stations, the secondary transmission cir- 
cuits will radiate to serve directly the large power 
customers and to deliver the power supply to the dis- 
tinctly distribution substations. For system voltage 
regulation, rotary condensers, carefully proportioned as 
an integral part of the system, will be basic. Intercon- 
nection of these transmission systems will be generally 
adopted, the ties being effected through the transmis- 
sion trunk networks to gain the maximum benefits from 
heavy-duty, wide-range interchange, including that of 
seasonal equalization between hydro-electric and steam- 
power sources of supply. 
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STANDARDIZATION BEING 
APPLIED TO DISTRIBUTION 


Four-Wire Primary Circuits — Balancing Secondary 
Copper Against Transformers—F using and Pro- 
tecting Against Lightning 


BY H. B. GEAR 
Engineer of Distribution, Commonwealth Edison Company 


r | os progress of electrical distribution practice 
has been in the direction of standardization of 
principles, but with considerable variations in 

the details of the application of these principles to 
specific cases. The influences which produce these 
variations are in part those arising from individual 
preferences and in part those arising from local geo- 
graphical and business conditions. The details of appli- 
cation are too numerous and varied in character to 
enumerate in this connection, but a review of some of 
the fundamentals of distribution practice and a dis- 
cussion of some of its current problems may be of 
interest. 


FOUR-WIRE PRIMARIES FINDING FAVOR 


In a well-planned system the distributing feeders and 
mains are laid out in such a manner as to insure an 
approximately even distribution of pressure without an 
excessive use of copper. For general service, including 
power for industrial purposes, three-phase distribution 
is increasingly used, since it is readily derived from 
three-phase transmission lines. In the larger cities the 
four-wire system is finding increased fields of useful- 
ness. Its introduction, however, is necessarily slow, 
because the change from other systems often involves 
the scrapping of equipment which is still in serviceable 
condition. Four-wire, three-phase distribution at 2,300 / 
4,000 volts has decided economic advantages over 2,300- 
volt systems where the load to be distributed exceeds 
2,000 kw. In rural distribution advantage has also been 
taken of this system operating at 4,600/8,000 volts, thus 
giving an adequate radius of distribution in well-settled 
farming districts. In the Far West, where irrigation 
and drainage loads are heavy, such systems have found 
extended application at 6,600/11,000 volts. ' 


BALANCING SECONDARY COPPER AGAINST 
TRANSFORMERS 


Secondary mains are arranged so as to secure proper 
balance between the cost of copper and the cost of 
transformers, excessive length of secondary mains being 
wasteful of copper, and an excessive number of smaller 
transformers too closely spaced being wasteful of trans- 
former investment and losses. Where the local geog- 
raphy of the lines makes it advantageous to do so, 
secondary mains of adjacent transformers are inter- 
connected to secure the benefit of the increased di- 
versity. Where such a network covers a considerable 
number of transformers it is protected by sectionaliz- 
ing fuses, or in some cases by fuses arranged to cut out 
the transformer in case it proves defective. Sizes of 
transformers are selected for the duty which they are 
to perform on the basis of experience with the demands 
of similar installations already in service. As load is 
added to existing transformers overloads are avoided 
by checking with maximum-demand indicators or split- 
ring current transformers, which eliminate the neces- 
sity of guesswork in determining when the capacity of 
a transformer should be increased. 
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Pressure regulation is secured by the use of automatic 
regulators on feeders which are adaptable for outside 
use as well as for substations. This equipment has 
brought to the more remote communities the possibility 
of having pressure regulation of a quality which was 
formerly unattainable. 


FUSING TRANSFORMERS AND PROTECTING AGAINST 
LIGHTNING 


The use of primary fuses is limited to the protection 
of transformers and equipment. The smaller link fuses 
furnished with transformers are quite satisfactory 
when new, but in the atmosphere of a city are gradu- 
ally weakened by corrosion and in wet weather operate 
when there is no occasion for it. In the capacities 
required for transformers of 50 kva. to 200 kva,. the 
problem is to get a design which will not be wrecked 
under short-circuit conditions. Of the various types 
available, those employing an oil-submerged fuse link 
seem to have the best prospect of ultimate success. 

The protection of distribution transformers and 
cables from lightning has passed from the development 
stage to one of practical business policy. The standard 
types of arrester may be depended upon to protect the 
line equipment from damage (except a direct stroke) if 
the arrester is placed near the equipment to be pro- 
tected. Further, the provision of an arrester at each 
transformer greatly reduces the number of interrup- 
tions due to blowing of fuses during lightning storms. 
The loss of transformers as averaged over a period cf 
years is not sufficient to warrant the investment in 
arresters except for the larger sizes of transformers. 
Hence the use of arresters for all transformers is deter- 
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considered well developed. This increase has arisen 
from the general introduction of electrical appliances, 
motors and other energy-using equipment, the wiring 
of old buildings, and from the increased application of 
electricity to furnaces and other purposes taking power 
in large quantities. In the older parts of the larger 
cities the former residential districts are being trans- 
formed into manufacturing or shopping districts,’ and 
the users of electricity require much larger quantities 
than did the residences which preceded them. The dis- 
tribution system which served well in its day is no 
longer adequate to the greatly increased demands upon 
it and must be greatly reinforced. 

In attempting to provide the needed reinforcement of 
the feeder system required by the addition of consider- 
able numbers of consumers taking power in blocks of 
100 kw. to 300 kw. the rate at which new 750-kva. 
feeders are required and spare feeder panels in sub- 
stations are filled up so greatly exceeds original expec- 
tations as to point clearly to the fact that the general 
distributing system could not be expected to keep pace 
with such a situation. A feeder unit of larger capacity 
is plainly demanded. This is most conveniently obtained 
by the use of lines from the bulk supply or transmission 
system having a capacity of 3,000 kva. to 5,000 kva. 
With such lines overhead the problem is not difficult, if 
the space is available for transformer installation out 
of doors. 


ECONOMICS OF UNDERGROUND DISTRIBUTION 


With underground lines the length of an interruption 
in case of a cable failure is serious unless a reserve 
cable is provided by a loop or by a tap from another 
































FIGS. 1 AND 2—TYPICAL BANK OF TRANSFORMERS SERVING INDUSTRIAL LOAD; VAULT-TYPE TRANSFORMER STATION WITH 
UNDERGROUND OUTGOING AND INCOMING LINES 


mined by the importance of the service and by the policy 
which the management wishes to follow as regards a 
rcputation for reliability of service. 

Perhaps the most engaging problem of distribution 
engineering in recent years has been that arising from 
the increased load densities in districts which had been 


line. In the manufacture of ice, and in electric furnace 
and other kinds of service, the requirements of the 
process do not permit an extended interruption, and the 
service must therefore be provided in duplicate. The 
cost of extending the line underground and providing 
the necessary switching and transformer installation on 
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the customers’ premises is a considerable item as com- 
pared with the cost of the equivalent installation from 
the general distribution system in many cases. This 
appears as a considerable offset to the use of the bulk- 
supply feeder until account is taken of the value of the 
distributing substation capacity which is absorbed by 
the large consumer. 

The cost of the installation of transformers and 
switching equipment on the customers’ premises (with 
underground lines and oil switches) is about as much 


. for a small installation as for a large one, and there is 


therefore a point where the cost of the bulk-suppiy 
service installation equals the value of the distributing 
substation and feeder capacity released by its use. 
For instance, with No. 4/0 cables at 13,200 volts, looped 
through oil switches with automatic relay protection, the 
cost of a bulk-supply installation is about the same ag 
for a distributing system installation when the installa- 
tion is one of 300 kva. With smaller installations it 
requires less investment to serve them from the distrib- 
uting system, and with larger installations it is better 
to serve them from the bulk-supply system. 

The cost of a customer-service installation is less with 
a tap connection than with a loop; where the nature of 
the service is not exacting the tap without relays may 
be used. In such cases the economic balance may be 
reached at about 150 kva. With overhead lines to an 
out-of-door installation the transformers are fused and 
the switches are commonly not automatic. The cost of 
the installation under these conditions does not greatly 
exceed that of a standard installation from the dis- 
tributing system, and industrial installations smaller 
than 150 kva. may be advantageously served from the 
bulk-supply system. 


FORMS OF CONSTRUCTION THAT REDUCE COST 


The use of underground construction is increasing 
yearly as the load conditions in the central parts of 
growing cities reach a point where the investment is 
warranted and the practical conditions of operation 
demand it. This takes different form, however, accord- 
ing to local geography. In some cases the lines are built 
on business streets with primary and secondary mains 
in a conduit system and transformer vaults at inter- 
sections. In other cases, when alleys are available, the 
secondary mains and services, which are the most 
expensive part of an underground system, are kept 
overhead, the primary lines being carried through the 
district under ground. In still other cases, where houses 
are built in uniform style, the primary mains are carried 
overhead, and the secondary main is laid in a grass 
plot or parkway using a steel-taped cable without con- 
duit. This method is not adaptable in business dis- 
tricts to any considerable extent, as parkways are not 
available. 

The foregoing developments have led to the increas- 
ing use of cable-pole connections with detachable-type 
potheads, by which cables are quickly segregated from 
the overhead lines and trouble is located with a mini- 
mum expediture of time and money. 


SERIES TRANSFORMERS FOR STREET LIGHTING 


The development of street-lighting distribution has 
gone on apace but has not reached a condition approxi- 
mating a standardization of practice. Series systems 
operated by alternating current are being developed in 
such a way as to utilize the series transformer for the 
purpose of reducing the voltage on the local lamp circuit 
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to safe limits. With this is combined the use of smaller 
lighting units spaced more closely than has been cus- 
tomary with 500-watt units but using about the same 
amount of energy. This involves the use of armored 
cable laid in parkways in residence districts. The dis- 
tribution system must, of course, conform to the street- 
lighting requirements, and as better distribution of 
lighting is demanded by public opinion the electrical 
distribution has fortunately sufficient flexibility to 
adjust itself to any standard of lighting which may be 
ultimately required. 








Progress in England’s Electricity Supply Bill 


According to the London electrical papers, the govern- 
ment electricity supply bill is making progress on its 
legislative path, though many changes have been made 
from the original measure 

The government has withdrawn the clauses providing 
dor the district electricity boards, the compulsory pur- 
«hase of stations and transmission lines and the author- 
ity for the Electricity Commissioners to advance £25,- 
000,000. These clauses, it is stated, will be incorporated 
in a new bill to be introduced at the next session. 

The bill, however, retained the provision “for the 
expenditure of not to exceed £20,000,000 for the purpose 
of erecting generating stations urgently wanted in dis- 
tricts where there is a famine of power.” 

A memorandum to the House of Lords discussing the 
purchase terms of the bill was presented by the Pro- 
vincial Electric Supply Committee of the United King- 
dom, representing 130 electric supply companies. As 
printed in the Electrical Times, it is in part as follows: 

The government answers to the companies’ contentions 
and the rejoinders thereto are: 

-(1) That to pay for the stations on a present market 
walue basis would be to give the companies a war profit, 
and to overload the capital accounts of the joint electricity 
authorities or district boards. 

The companies’ answer to this is that they do not seek 
anything in the nature of a war profit, but they equally 
object to the capital being put at a fictitiously low value 
at the expense of their shareholders. 

(2) That there is no good-will value attaching to the 
stations as such. The companies make their profits on 
the distribution business—that is, by their sales. They 
will be entitled, under Clause 7, Sub-section 5 of the bill, 
¢o receive from the district boards as much electricity as 
their existing stations can supply, at a price not higher 
than they could have produced it themselves. 

The companies’ answer to this is that the costs of genera- 
tion have been steadily reduced in the past by improvements 
in their stations, and that to deprive the companies of the 
opportunity to make further improvements of the same 
kind is to deprive them of part of the good will of their 
undertakings during the tenure guaranteed to them by 
Parliament. 

(3) That the companies whose generating stations are 
taken over are offered by Clause 12 of the bill the option, 
within two years, of transferring the whole of their under- 
takings to the district electricity boards, on the terms of 
receiving the capital expenditure on the undertaking prop- 
erly standing in the books of the company as certified by 
an auditor appointed by the Board of Trade, less the amount 
received for the generating gtation, so that -if they find 
themselves unable to continue in business and make reason- 
able profits under the new eonditions, they can call upon 
the district board to purchase the whole undertaking on the 
terms above mentioned, 

The answer to this is that while this provision is certainly 
some protection, it obviously will only operate in the case 
of companies that find themselves so much prejudiced that 
they prefer to sacrifice whatever chance they may have 
had of making more adequate profit. 
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Two-phase muffle-are  resist- An induction-type Ajax-Wyatt 
ance-type Collins furnace. furnace used to melt brass. 


A Heroult furnace used by the United 
States Steel Corporation. 


Electric Furnaces 
in 1919 


Although the United States used 
only 9 per cent of the total number 
of electric furnaces in the world in 
1910, application of electricity to 
industrial processes received such 
an impetus during the war that 
491 furnaces, or 36 per cent of the 
world total, are now installed in 
this country. (See page 161.) 


Single-phase Snyder furnace of the Greaves-Etchells furnace, which was 
direct-are type. first used abroad. 




















Baily reverberatory resistance-type furnace used to melt non- 4 Rennerfelt electric furnace, which falls in the indirect-are 
ferrous metals classification 

















Industrial Activities 





CURRENT TENDENCIES IN 
ELECTRIC HEAT TREATING 


Metallic-Resistance Furnaces in Extensive Use—At 
Present Rate Industrial Heating Loed Will 
Soon Surpass Light and Power Load 


BY E. F. COLLINS 
Enngineer Industrial Heating, General Electric Company 


HE progress made during the last few years in 

the application of electricity to industrial heat- 

ing has been exceedingly rapid. Prominent 
among these applications has been the more extensive 
use of electric furnaces in the melting of copper, 
brass, aluminum and other non-ferrofs metals, for 
which they have been found to be particularly well 
suited; a very wide use in drying and baking operations, 
such as japanning, core baking, and particularly in the 
automobile industries for enameling bodies and parts; 
a rapidly broadening field in heat treating, annealing 
and similar operations. It is to the application of metal- 
lic-resistor furnaces to the latter group of heat-treat- 
ing operations that it is desired particularly to direct 
attention. 

Granular-carbon or coke resistance furnaces have been 
known and used for some years for this prupose, with 
some success, although for inherent reasons they can- 
not be built to have the highest thermal efficiency »nd 
are not adapted readily to accurate automatic tempera- 
ture control. 

Metallic-resistor furnaces of small size have been used 
in laboratories and for some minor industrial purposes 
for many years, but have not had a wide application and 
were not of sufficient capacity to be of any industria! 
importance. However, they have always been held in 
high favor because of the,clean and uniform heat, 
always under convenient and accurate control. During 


supported directly on the inside walls and thus being 
able to transfer the heat to the charge by direct radia- 
tion. The use of heavy ribbon is very desirable as it 
affords rugged mechanical construction, and the space 
available permits the use of a relatively large amount 
of ribbon; so that the temperature of the resistor is 
held only slightly higher than the temperature of the 
charge, thus giving a very conservative and safe design 
with large heat flow at low potential. 

The walls are heavily heat-insulated, which gives a 
high thermal efficiency, and the inner refractory lining 
of firebrick, being subject to no wear or abrasion, will 
hardly ever need replacement or even repair, as demon- 
strated by the furnaces operated during the war. 

If the proper resistance alloy be used for resistors, 
there is no progressive oxidation or deterioration at 
heat-treating or annealing temperatures (below 1,000 
deg. C.), and the resistors are therefore assured a long 
life, particularly at the low-temperature gradients 
allowed in recent designs as distinguished from the 
small-resistance-wire furnaces first referred to, which 
invariably use high gradients. Moreover, the small fur- 
naces were usually of the muffle type, which required 
that the heat be forced through the walls of the muffle 
chamber, screening the work from direct heating, and 
a quick response to temperature control. Suitable relays 
and temperature-control instruments have been per- 
fected which permit a remarkably efficient and sensi- 
tive automatic temperature control and the operation of 
which may also be automatically recorded. 

The furnaces used in the manufacture of ordnance 
were vertical cylindrical in form and were in several 
sizes, the largest being 8 ft. (2.4 m.) in diameter and 
35 ft. (10.7 m.) high, requiring 700 kw. per hour while 
heating from three to twelve gun tubes or jackets simul- 
taneously, depending on the size of the pieces. This 
type is now being built in various forms and sizes, both 











FIGS. 1 AND 2-—HEAT-TREATING LARGE GUNS BY ELECTRICITY, AND HEATING RIVETS 


the last two years this type, embodying many new prin- 
ciples in design, has been applied on a large scale to 
the manufacture of ordnance, where their use has been 
accompanied with very marked success. 

These vertical-cylindrical furnaces use a heavy rib- 
bon of resistance alloy as the heating element, it being 
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horizontal and vertical, and is finding a wide field of 
application. Ultimately it is likely to replace fuel-fired 
furnaces for heat treating and annealing, where 
accurate temperatures, automatically controlled and uni- 

formly distributed, are essential. 
The evolution of these large resistance furnaces for 
145 





146 


high temperatures, and their application on a large scale 
to industrial processes, is one of the most important 
developments in recent years, and indeed may be said 
to mark an epoch in industrial progress. 

In addition to the high-temperature furnaces, there 
have been constructed a large number of low-tempera- 
ture furnaces for operation up to 1,000 deg. F. for use 
in shrinking the jackets and hoops on guns and putting 
in and removing liners from large guns. These fur- 
naces were built of short cylindrical sections stacked 
one upon another to make a furnace of any desired 
height and were in several sizes, the largest being 80 in. 
(2 m.) in diameter and designed to stack to a furnace 
90 ft. (27 m.) high. 

These furnaces can also be built in any form or size 
and aressuitable for air drawing of carbon steels and 
the making of shrinking fits generally. 

Already, owing to the developments of the past few 
years, industrial electric heating is rapidly assuming 
the importance of the electric lighting and power loads, 
and, according to its present rate of growth, it will 
surely in due time pass these in point of kilowatt-hours 
consumed yearly. 





VALUE OF LIGHTING HAS 
AT LAST BEEN RECOGNIZED 


Illumination Has Taken Its Place Among Other Stand- 
ard Agencies for Increasing Production 
and Conserving Labor 


BY WARD HARRISON 
Illuminating Engineer National Lamp Works 


Te year 1919 has witnessed no spectacular ad- 
vances in the development of new light sources 
or accessories, but, contradictory as the state- 
ment may appear, the progress of the lighting art 
has nevertheless equaled or excelled that of any 
previous twelve months. Not until this year could it 
be said that the public had really begun to accept 
illuminating engineering, that in the minds of any con- 
siderable number illumination had risen above the 
“janitor service” class and had taken its place with the 
other standard agencies for increasing production and 
conserving labor. Heretofore new lighting equipment 
has usually obtained its entrée into an industrial or a 
commercial establishment through the purchasing agent 
or the maintenance department, both being interested 
chiefly from the standpoint of possible reductions in 
lighting expense. To-day its appeal is to the man who 
stands responsible to the stockholders of that establish- 
ment for production and profits. Many causes have con- 
tributed to this general acceptance of those views on 
lighting long advanced under more or less discouraging 
conditions by the comparatively few. One of the most 
prominent of these factors has been the steadily mount- 
ing cost of labor and material... Many plants have been 
content to operate more or less inefficiently under nor- 
mal conditions but have now awakened to the necessity 
of a rigid investigation of every means of holding down 
the soaring cost of production. The war has not been 
without its good effects in this respect. 

Far less difficulty need be anticipated in educating 
plants to increase their standards of light intensity 
than in convincing them of the necessity of taking 
adequate steps to diminish glare. The existence of a 
simple unit of light intensity, the foot-candle, and a 
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simple instrument with which it may be measured brings 
intensity of illumination within the sphere of tangible 
concepts. The need of the present is for a correspond- 
ingly simple measure of glare. Any number of instances 
might be cited to show how those who have previously 
given the subject no considerable thought have, after 
‘the briefest period of study, been able not only to meas- 
ure illumination but also to converse intelligently in 
foot-candles, 

This transition of intensity of illumination from the 
vague to the definite, in conjunction with records of 
tests on production, has led to the recent installation of 
many lighting systems designed to provide intensities 
of the order of 10 to 15 foot-candles over the working 
areas. Unfortunately, however, equal thought has not 
always been given to shielding the eyes from light 
sources of necessarily increased power. On the other 
hand, the one new development in incandescent lamps 
of general application, the “white Mazda,” has been in 
the direction of a better diffusion of light, and the 
tremendous demand for this lamp at least suggests the 
possibility of further development along this line in 
the future. 


STEPS TO ELIMINATE GLARE 


In the field of lighting accessories the tendency has 
also been toward refinement from the standpoint of 
increased diffusion of light rather than in the develop- 
ment of radically new types of fixtures. First of these 
in importance is the standardization of certain types 
of metal reflectors under the “Reflector and Lamp Manu- 
facturers’ Standard Specifications,” a plan inaugurated 
more than a year ago by the reflector and lamp manu- 
facturers but just now being put into full effect. The 
purpose of the RLM standard specifications for dome 
reflectors is to supplant older types with one which ‘will 
render greater protection against glare without a mate- 
rial sacrifice of any of the desirable qualities of the 
dome. The specificationg also establish rigid standards 
of quality for the product. 

A still further refinement intended to protect the 
eye from specular reflection or reflected glare is the 
increased use of opal-glass caps or other diffusing 
media interposed between the lamp filament and the 
work surfaces. Again, glass inclosing units are becom- 
ing increasingly popular for certain factory installa- 
tions, not only because of the protection which they 
afford against direct and reflected glare but also for 
the reason that they illuminate the ceiling and high side 
walls and thus produce a pleasing effect of “natural” 
lighting. To obtain a similar result from metal re- 
flectors some manufacturers have placed on the market 
units in which a section of translucent glass has been 
substituted for a portion of the upper surface of the 
reflector and some light is therefore directed to the 
ceiling. Other minor improvements have contributed 
to the condition which has been expressed by prominent 
engineers as making possible for the first time instal- 
lations which meet all the requirements of good factory 
lighting as we know them to-day. 


ATTEMPT TO AvoID CLEANING HAS INFLUENCED 
COMMERCIAL LIGHTING 


In the field of office and commercial lighting there 
has continued the marked trend toward the installation 
of complete lighting units of the totally inclosing type, 
or those formed by incorporating an upper reflecting 
surface, either opaque or translucent, in combination 
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with a diffusing bowl. These units have a wide field 
of proper application, but often they have been installed 
in locations where strictly engineering considerations 
would point toward the use of some form of indirect or 
semi-indirect lighting. This is a condition which has 
been brought about not merely by sales effort but also 
by the more general realization of the inroads made by 
dust and grime and ceiling deterioration on the effi 
ciency of units of the semi-indirect and indirect types, 
especially, 

When properly organized, maintenance of 
systems is simple and relatively inexpensive. 


lighting 
However, 
instead of making the necessary effort to organize ade- 
many taken the 
course of choosing a different type of lighting unit, 
which may not be so well adapted to their illumination 


quate cleaning service, have easier 


requirements. All lighting systems require maintenance, 
and instances the illumination intensity may 
be increased from 50 to 100 per cent simply by washing 
the units are all too frequent, a condition which will not 
be remedied until those who design and install lighting 
systems realize that their work is not completed and 
their responsibility to their client not terminated until 
an adequate system of maintenance has been organized 
to insure a permanently satisfactory operation of the 
system, 


where 


A NEW APPRECIATION OF LIGHTING BEING SHOWN 


residences, clubs and 
hotels fall for the most part into one of two mutually 
exciusive Classes. 


Lighting fixtures for use in 
Kither they follow purely utilitarian 
lines and possess little or no artistic merit, or else, and 
more generally, the units are chosen for their pleasing 
and harmonious appearance, especially by day, and are 
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dealer’s showroom, the time seems not so far distant 
when it will fail to occupy its accustomed place. 

In the field of street lighting few changes of major 
importance have taken place either in the light sources 
or their accessories. The prismatic refractor has re- 
tained its position as the most satisfactory means of 
modifying light distribution, In the latest installations, 
however, there is a noticeable trend toward the choice 
of those designs which do not diminish the volume of 
light falling upon the road surface at points near the 
unit; in other words, the chief function of the prisms 
is now to divert into useful zones those rays which would 
otherwise escape in the upper hemisphere and those of 
the rays in the lower hemisphere which are so near to 
the horizontal as to prove a hindrance rather than an 
aid to vision. 

STREET-LIGHTING CIRCUITS NEED ATTENTION 

The problem of street lighting pressing for solution 
to-day is that of the choice of the system of electrical 
distribution. The simple series circuit, standard for 
sO many years, has proved cumbersome and inadequate 
for the needs of many of our larger cities where in- 
creased density of traffic has rendered higher standards 
of illumination intensity imperative. For such loca- 
tions both the operation of street lamps from existing 
multiple distribution systems and various combinations 
of series and multiple.circuits have been advocated, In 
any event it seems probable that some standard method 
of distribution having greater flexibility and a lower 
installation cost than that 
developed. 


of the series circuit will be 
The most conspicuous advance in governmental reg- 


ulations covering artificial lighting has been the auto- 








FIGS. 1 AND 2—GOOD AND BAD LIGHTING FOR THE SAME PROCESS 


incapable of satisfactorily illuminating the interiors in 
which they are used, Now, it seems that in this field 
also there are evidences of progress. A new apprecia- 
tion is being shown of the value of light as a means 
of decoration, and already there are beginning to appear 


several practical types of fixtures which are capable of 


artistic treatment without a serious sacrifice of their il- 
luminating qualities. Although the familiar glaring 
cluster of round-bulb lamps still dominates the fixture 





mobile headlight legislation adopted in New York, 
Pennsylvania, Connecticut and California. These laws 
have all been based upon reports of the Illuminating 
Engineering Society committee on automobile head- 
lights, which made the first extensive engineering study 
of the requirements of headlighting for vehicles and 
established criteria for judging the suitability of vari- 
ous equipments. 

Codes of industrial lighting are now in force in New 
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York, Pennsylvania, New Jersey, Wisconsin, California 
and Oregon. Ohio, Massachusetts, Oklahoma, Utah and 
about ten other states have either already formulated 
such codes or have them under serious consideration. 
As in the case of the automobile headlight laws, all of 
these codes have resulted from the work of the Illumi- 
nating Engineering Society through its committee on 
lighting legislation. In this connection it is of interest 
to note that in the more recent codes, those of Wiscon- 
sin, New York, California and Ohio, there has been 
shown a disposition to lay down somewhat more specific 
requirements than those at present included in the Illu- 
minating Engineering Society’s code. California, for 
example, has both a definite criterion covering glare 
similar to that in the code of Wisconsin and definite 
intensity standards for various industrial operations 
following the work in New York and Ohio. All of the 
codes make it clear that the standards of intensity 
which they require are based solely upon considerations 
of accident prevention and conservation of vision and 
that considerably higher intensities than these are 
usually desirable from the standpoint of the manu- 
facturer. 

In the outlook for the new year it appears that new 
standards rather than old ideas of practice are to pre- 
dominate both in interior and exterior lighting. 





ELECTRICAL ENERGY IN 
FIXATION OF NITROGEN 


Arc Process Used Extensively in Norway—lIn This 
Country and Canada Cyanamid Process, Need- 
ing Less Power, Is Generally Employed 


BY ERIC A. LOF 
General Electric Company 


S MOST truly expressed by Rear Admiral Ralph 

Az of the United States Navy: “The value 

of nitrogen in its various forms, both in peace 

and in war, to the life of a nation cannot be esti- 

mated in words, the maintenance of a source of supply 

that will be uninterrupted being absolutely essential 
to national existence.” 

The most important available sources of nitrogen 
are: (1) Natural deposits; (2) by-product ammonia; 
(3) atmospheric nitrogen. The natural deposits are 
chiefly to be found in the extensive nitrate-of-soda beds 
in Chile, while the second source of available nitrogen, 
ammonium-sulphate, is obtained as a by-product in 
gas works or in by-product coke plants. 

The first two sources, however, were far from suf- 
ficient to meet the enormously increased demands for 
fixed nitrogen during the world war, so a most exten- 
sive introduction of atmospheric nitrogen fixation was 
resorted to especially by the Central Powers. While 
the many plants which were thus built during the war 
were chiefly intended for military purposes, it is to 
be hoped that steps will immediately be taken for con- 
verting them to a peace basis for the manufacture of 
fertilizers. In this manner it would be possible to 
materially increase the productive capacity of the soil 
and thus insure an abundant food supply, of which the 
world is now in need more than ever before in modern 
times, 

There are three processes in commercial use for the 
fixation of atmospheric nitrogen, and besides these there 
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are two others which. as yet can only be considered in 
the experimental stage, but which nevertheless are wor- 
thy of consideration. These processes are: 

1. The arc process, in which the nitrogen is directly 
oxidized in an electric arc. 

2. The cyanamid process, in which the nitrogen is 
absorbed by carbide, forming cyanamide. 

3. The synthetic ammonia process, in which nitrogen 
is directly combined with hydrogen to form ammonia. 





FIG. 1—LONG AISLE OF SYNCHRONOUS MOTOR-DRIVEN 
COMPRESSORS FOR NITROGEN FIXATION 


4. The cyanide process, in which the nitrogen is 
fixed as cyanide. 

5. The nitride process, in which the nitrogen is 
absorbed by a metal forming a nitride. 

The Are Process.—In this process a current of air is 
passed through an electric arc furnace, where it is 
heated to over 3000 deg. C. Only a small part of the 
oxygen and nitrogen contained in the air enter into 
chemical combination, and after leaving the furnace 
the gases must be rapidly cooled so as to prevent the 
nitric oxide thus formed from decomposing. This cool- 
ing is first accomplished by passing the furnace gases 
through ordinary steam boilers, in order to recover some 














FIG 2.—RJUKAN II NITROGEN-FIXATION PLANT IN NORWAY 


of the heat energy, and afterward through water coolers. 
The gas is thereafter carried through an oxidation 
chamber, a large empty tank, so as to permit the nitro- 
gen oxide to take up additional oxygen from the air to 
form nitrogen peroxide. This is essential for the ab- 
sorption which then follows and whereby the gas is 
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either absorbed in water to form weak nitric acid or 
in some alkali solution to form the corresponding salt. 
The solution obtained is afterward concentrated or 
crystallized. 

The are process has not found a foothold in this coun- 
try on account of two facts. The first and most im- 
portant is the high cost involved primarily on account 
of the immense absorption system required due to the 
very weak gases. The power requirements are also 
high, amounting to about 12 hp.-year per ton of nitrogen 
produced as strong acid, and for this reason the com- 
mercial success of the process would necessitate an 


electric power rate which would be hard to obtain in. 


localities where a market could be found for the acid. 
For instance in the West, where cheap water power 
could be found, one would be confronted by the diffi- 
culties and expense of transportation. The second rea- 
son why the arc process has not been generally adopted 
here is that, inasmuch as the product is nitric acid, it 
is chiefly of interest to the explosive industry and not 
so much to the fertilizer industry, for which some 
form of ammonia compound is much preferred. The 
arc process is only extensively used in Norway, where 
about 350,000 hp. is utilized therefor, but the possibility 
is not excluded that it might be feasible to install such 
a plant in connection with some of the yet undeveloped 
large water powers in the East or South. ; 

The Cyanamid Process.—This process is based on 
the ability of calcium carbide to absorb nitrogen. The 
carbide is produced from a mixture of lime and coke in 
huge electric furnaces. 
it is crushed and ground to a fine powder, which is 
placed in large cylindrical perforated casings set in the 
fixation ovens. The latter are heated by electricity, 
and when the temperature reaches about 1100 deg. C. 
pure nitrogen, produced by liquefaction of air, is 
admitted. The carbide then readily absorbs the nitro- 
gen, forming a chemical compound, calcium cyanamide. 
When the absorption has stopped, the cyanamide is 
removed, allowed to cool, after which the mass is ground 
to a powder. It is thereafter treated with a small quan- 
tity of water to remove the last traces of carbide, and 
is then known by the trade name “cyanamid,” which 
contains about 19 to 21 per cent nitrogen, equivalent to 
an ammonia content of approximately from 23 to 26 
per cent. 

Besides its direct use in the manufacture of mixed 
fertilizers, cyanamid is also being extensively used as 
a source of nitrogen for many other products. The 
process was adopted by the United States government 
for its large nitrate plants during the war. Owing to 
the signing of the armistice only the large Muscle 
Shoals plant was completed, which has a capacity of 
110,000 tons of ammonium nitrate per year. The cyan- 
amid produced is treated with steam in large auto- 
claves and ammonia is formed. One-half of this am- 
monia is oxidized to form nitric oxide, which is absorbed 
in water to form weak nitric acid. This is thereafter 
neutralized with the remaining one-half ammonia, and 
ammonium nitrate in solution is formed. This goes 
to the evaporating building, where it is crystallized and 
is then ready for use. 

It is thus seen that, with ammonia as the starting 
point, not only can nitric acid be readily produced by 
oxidation, but also a number of other useful compounds. 
The most interesting of these is undoubtedly ammon- 
ium-phosphate, which promises to be of unusual import- 
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ance as a fertilizer. It is known under the trade 
name “Ammo-Phos” and is produced by absorbing 
ammonia in a solution of phosphoric acid, which acid 
in turn can be produced from phosphate rock in electric 
furnaces. It contains from 13 to 20 per cent ammonia 
and up to 47 per cent available phosphoric acid, thus 
more than 60 per cent of actual plant food, and is there- 
fore many times richer in fertilizing value than ordinary 
fertilizer mixtures, which usually contain from 12 to 
18 per cent actual plant food. 

The Synthetic Ammonia Process.—This process was 
used by Germany to a great extent during the war 
and was adopted for United States Nitrate Plant No. 
1 at Sheffield, Ala. It will, in the writer’s opinion, have 
the greatest future in this country. Electricity will 
be of very great importance in connection therewith, 
as both the hydrogen and the nitrogen required will 
undoubtedly be made by a process which requires 
large amounts of electric power. In fact, one plant 
employing this process is now under way which will 
involve possibly above 50,000 hp. 

This process has the greatest possibilities. It con- 
sists briefly in passing a mixture of three volumes of 
hydrogen and one volume of nitrogen at a pressure of 
upward of 100 atmospheres over a suitable catalyzer. 
This causes a part of the hydrogen and nitrogen to 
unite and form ammonia. There are, however, many 
difficulties involved due to the high pressure required 
and the absolute purity of the gases involved. These, 
however, will surely be overcome or a suitable catalyst 
will be discovered which will not require these extreme 
conditions. 

In the Sheffield plant the hydrogen is produced chemi- 
cally from water gas, which, of course, involves the 
rather tedious process of separating the carbon mon- 
oxide and the subsequent purification. It can, however, 
be produced directly in a pure state by electrolysis of 
water. In the Sheffield plant the nitrogen is also pro- 
vided by introducing a sufficient amount of air with 
the steam for producing the water gas. 

The Cyanide Process.—This process consists essen- 
tially of heating a mixture of soda ash and powdered 
coke with a suitable catalyst, such as iron, to a temper- 
ature of 800 deg. to 1000 deg. C., in an electrically or 
otherwise heated retort. Nitrogen is passed through 
this mass and sodium cyanide is formed, containing as 
high as 18 per cent of nitrogen or even higher. As 
with the cyanamid process, sodium cyanide can readily 
be converted into ammonia, and the process has a fur- 
ther advantage in that the sodium carbonate recovered 
in the conversion as well as the iron catalyst can be 
used over again. 

During the war the government built a plant at 
Saltville, Va., having a capacity of 10 tons of cyanide 
per day. The plant has, however, been shut down, but 
it is to be hoped that researches will be carried on in 
order to determine what possibilities this process may 
offer when operated on a commercial scale. 

The Nitride Process.—In this process nitrogen is 
absorbed in a heated mixture of alumina and carbon to 
form aluminum nitride. By decomposing the same 
product nitrogen is liberated in the form of ammonia, 
while from the solution pure alumina is obtained. This 
process has been used in Europe and to a small extent 
tried out in this country. It is understood, however, 


that the process is as yet far from being entirely suc- 
cessful. 
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SCIENTIFIC RESEARCH IN 
THE ENGINEERING SCHOOLS 


Great Increase of Work Along These Lines Is Looked 
for, with Corresponding Increase in 
Service to Industry 


BY DR. A. E. KENNELLY 
Professor of Electrical Engineering, Harvard University, and 
Director of Research Division, Department of Electrical 
Engineering, Massachusetts Institute of Technolog) 
HE great war has, as every one knows, pro- 
foundly affected the conduct of human life and 
the direction of human thought. By its im- 
mense destruction it has impoverished all the world; 
so that, as we phrase the fact, the cost of living 
has increased everywhere. By its division of mankind 
into two great opposing factions it has embittered 
all human relations that lie across the rift. These 
distresses will probably leave a marked influence on 
welfare and on thought for a long time to come. 
On the other hand, however, the very necessity for 
making up the shortage of war waste and destruction 
has already contributed greatly to the constructive 
influences among men. 
These constructive impulses may, if favorably 
directed, lighten very greatly the after-burden of the 
conflict. On the material side these impulses are 


directed toward increasing production or productiveness- 


on a larger scale; that is, toward engineering. On 








to morale, of the greatest importance in carrying on 
the campaigns. This was partly because of the highly 
technical modes which the warfare assumed, in chem- 
istry for gas and explosives, in aéronautics for air- 
ships, in mechanical engineering for tanks and ord- 
nance, and in other directions too numerous to specify. 
It was also partly because the manufacture, testing 
and transportation of the vast supplies for a modern 
army become indistinguishable from engineering itself. 

The result was a very great demand for technically 
trained men both in the armies abroad and in the 
factories at home. The technical colleges and the scien- 
tific departments of the universities gave up not merely 
their graduates to the war, but their senior classes 
and even their junior classes. Moreover, their instruc- 
tors and professors became enrolled in army work to 
so great an extent that the government had to call 
a halt upon the exodus of the teaching staff from the 
colleges in order to enable the instruction of the enter- 
ing classes to continue. 

The mobilization of the technically trained men soon 
revealed two defects in the pre-existing technical educa- 
tion of the country from a national standpoint. First, 
the total army of available technically trained men 
was far below the need, considering the enormous 
amount of technical work that the war demanded. 
Second, the technical army had far too few non- 
commissioned officers, by comparison with the number 
of officers of higher rank available. There were too 








A CERTAIN PROPORTION OF PROMISING MEN FROM COLLEGE LABORATORIES SHOULD RECEIVE SPECIAL TRAINING FOR RESEARCH 


the non-material side they are directed toward closer 
fellowship between the allied peoples, greater under- 
standing and trustfulness between nation and nation, in 
the direction of a final United States of the World. It 
is proposed here to confine attention to the material 
and engineering aspects of the subject. 

During the war it became evident to all receptive 
minds that applied science or engineering was, next 
150 


many colonels and too few sergeants. The latter is a 
weakness inherent in our whole system of industrial 
training. 

Theoretically, all of the men who go into industry 
cr production should first pass through a year of 
elementary technical training of the vocational] type. 
They should then all enter commercial work, except 
those who in their final tests showed that they were 
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say in the upper fifth of their classes. These upper- 
fifth men should then enter a second year of higher 
technical training, after which all should enter indus- 
trial work except the upper fifth. This second residual 
should enter for a third year of still more intensive 
training, and so on for say a total period of increas- 
ingly intensive scientific teaching lasting five or six 
years. The system should permit of sorting automat- 
ically the more highly trained officers from among the 
junior grades, 

It would be very difficult to introduce and operate 
such a system of graded technical education, as above 
outlined, under our accepted democratic institutions, 
Each individual naturally aspires to be a general in 
the industrial army and seeks to take a complete tech- 
nical college course leading to some one of the various 
degrees in engineering. The result is that, under the 
pressure of necessity, the lower ranks of leadership have 
to be filled not only by promotion from the rank and 
file of the workers but also by “demotion” from the 
superfluous or least capable in the upper ranks. But, 
although we may not be able to alter the existing 
system of technical education, with its numerous com- 
peting colleges for producing engineers, we may at least 
seek to encourage the greatly needed one-year, two-year 
or evening-school technical institutions, which aim to 
produce good shop foremen and industrial superin- 
tendents. 

The pressing need for production, now that peace 
has returned, is paving the entrance to the technical 
schools throughout the country. We want more and 
better chemistry, more and better applied science 
generally, in order to produce more and better things 
that every one needs. The effect of this stimulus is 
to lay greater pressure on the teaching and on the 
learning of science and its applications throughout the 
world. As long as the population of the globe increases 
and becomes more enlightened the greater is the com- 
petitive pressure likely to become on the various nations 
to apply the laws of science and economics on improve- 
ments in controlling processes and in making life more 
agreeable. 

One important side of technical educational train- 
ing is the development of experimental research collat- 
erally with teaching. A certain fraction of technically 
trained graduates, say 10 per cent, should be trained 
for industrial research by a year of post-graduate 
research study under the direction of teachers who are 
specialists. Such organized collateral research stimu- 
lates experimental study among teachers and students 
alike. It should so benefit the industries in providing 
young men qualified to undertake industrial research 
as to make it worth while for the industries to sup- 
port the extra educational effort of the colleges in this 
direction. There is every reason to hope that as time 
goes on the industries and the technical colleges will 
co-operate more closely and understand each other 
better. 

A danger in the present country-wide movement 
toward technical and vocational training is that it may 
be carried too far by the initial success of its own 
momentum. As we all know, life is more than mere 
production and consumption. After the material needs 
of a community have been met, the aspirations for 
the beautiful and the perpetually true clamor for their 
opportunity. A civilization devoted exclusively to the 
study of science must perforce leave the arts neglected, 
to the detriment of its own weal. 
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It is noteworthy that during the last century educa- 
tion has received constantly increasing financial sup- 
port from the federal government and that the 
government is taking a continually increasing interest 
and share in the distribution of that support. More- 
over, nearly all of the federal government money so 
expended on education during the last few decades 
seems to have been directed to purely vocational train- 
ing. Without attempting to raise the question as to 
whether this exclusively vocational expenditure has 
flways been wise, it may be proper to consider whether 
the great benefits of technical education in the com- 
munity may not be too dearly won, if we should thereby 
come to neglect all the other learning and achievements 
of the world. 

In conclusion, therefore, we may look for a great 
increase in applied scientific research in our leading 
technical schools, with a corresponding increase in 
service to industry and with a correspondingly closer 
support from the industries. The colleges and the 
manufacturing establishments are steadily aligning 
themselves for their mutual benefit and for the benefit 
of the world. We may expect to see more engineering 
schools co-operating with large factories for the benefit 
of the teaching of the subjects taught, of the students 
who learn and of the factories that produce. Theory 
and practice originally started without mutual recog- 
nition. Then they ¢ame to a bowing acquaintance. 
Already they have reached the stage of good under- 
standing. In time they will probably become insep- 
arable friends. Instead of scientific research being 
set up merely at the instigation of theory, it is com- 
ing to be recognized that from practice comes the 
most urgent demand for its rapid development. If 
necessity is the mother of invention, scientifically devel- 
oped production is the mother of scientific research. 

All of these tendencies are for the benefit of all 
mankind, provided that we do not go so far in these 
directions as to neglect the study of the other great 
fields of thought and action. 


WHAT IS NEEDED TO DEVELOP 
GOOD RESEARCH WORKERS 


Students Should Be’ Encouraged to Share the Inspira- 
tion of Engineering Work Instead of Being 
Subject Only to Fact Storage 


BY W. R. WHITNEY 
Director Research Laboratory, General Electric Company 


“The Yankee boy, before he’s sent to school, 
Well knows the mystery of that magic tool— 
The pocket knife.” 





but the boy matured. The poem is a libel on the 

present lad. Our son, “before he’s sent to school,” 
has received Arlington wireless time and listened to 
Nauen on his home-made set. He knows more about 
automobiles and aéroplanes than his father does. When 
he goes to school, if he is sufficiently tamed, he 
makes the football squad and takes part in a system 
of enjoyable effort which is a thousand times more 
practically organized and attractive than the rest of 
the curriculum. Later, or incidentally, he looks for- 
ward disinterestedly to the grind which an inflexible 
system has arranged, having his eyes ever on the 
future stopping place, a job. He usually concludes 
that he does not want the kind of a job his teacher 


TT sounds ancient. It applied when written 
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seems to fill, and frequently wonders if it would not 
have been better had he stuck around the garage. 

Would this be true if that boy could get his hands 
into real experimental work with a professor who was 
earning $25,000 a year as a pioneer? What would be 
his reaction if the “prof” let him help in experiments 
on crossing the California redwood with the rubber 
plant? Might he not at least take natural interest in 
De Vries and the historical primrose, or Mendel and 
heredity in peas? If he assisted in diluting magne- 
sium with chromium and saw the promise of light- 
weight aéroplane metals, might not even the freshman 
magnesium ribbon experiment interest him? 

If he co-operated in subjecting cancerous mice or 
tuberculous rats to gamma rays, or watched mon- 
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seldom practiced beyond the “shoulder arms.” There 
is such a gulf fixed between the receiving of informa- 
tion and the doing anything about it that Davy 
teachers and Faraday students are unheard of. 

We Americans wish to be foremost in new construc- 
tive work. It is bred in our bones; it is in the free air 
we breathe; it sticks out of the pages of our history. We 
can scarcely think of foreigners as seeing through 
such unclouded, forward-looking eyes as ours. We 
look to America as the special laboratory of happi- 
ness, where the problems are just enjoyable kinds of 
motion. But there is something holding us back at 
school. This something is lack of contact with inter- 
esting work and inspiring workers. 

Every technical school is now overcrowded with 
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strosities produced from fish eggs, might he not take 
part in the greatest war of his lifetime, the fight 
against disease? 

If he wound a coil of wire around a space in which 
electrons moved and by the magnetic field produced a 
new deflection, might he not keep his mental trolley 
on longer and go further than any one ever went 
before? 

Our American engineering education is always at 
the training table and practically never reaches the 
game stage. 

We seem to have plenty of ambitious young men, 
plenty of schools, infinite distance to advance and 
countless directions, but our engineering students are 


anxious students. Every technical teacher is so 
swamped by his need of imparting, in wholesale quan- 
tities, accumulated knowledge that he has no time to 
realize the tremendous strides which science is 
making, much less to take any active part in bringing 
them about. As for mature and material inquisitive- 
ness, it is almost absent. 

We live in a period when the extent and the rate of 
increase in our mental horizon is maximum, when 
happiness has its grandest possibilities, and when 
human toil is everywhere being displaced and ampli- 
fied by better latent energies. Never before was the 
individual and collective reward for new constructive 
effort so equitable. We are served by coal, oil, gas 
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and water, with their countless accessories, better 
than ever before. Within a young man’s lifetime we 
mined more iron, copper, coal and other ores, produced 
more kerosene, gas and gasolene, and put into use 
more of materials like cement and rubber than were pro- 
duced by all the former inhabitants of the globe. And 
still the unfulfilled promises in Nature’s books are 
greater than ever. 

Can we live up to this recent heritage? When we 
do many of the teachers of science will also be workers 
in science and better appreciated. Engineering 
courses will prepare men to do new work where they 
now mainly create reverence for old. It is easier to 
appreciate past developments than to extend apprecia- 
tion to the unknown future, but, just as there is always 
more air for the trees 
as they grow upward, 
so is there more new 
knowledge as the ex- 
isting branches spread. 
It is at the growing 
ends of engineering 
science that we ought 
to train our engineers. 

To the devotee scien- 
tific research may well 
become a religion, but 
whether he sees in the 
infinite possibilities of 
matter only the neces- 
sary results of permu- 
tation among seventy- 
odd decaying elements 
or the hand of an all- 
wise Creator ever un- 
covering new principles 
to hopeful investigat- 
ors, he cannot be blind 
to the blessings of new 
truth. This is not pro- 
duced to order. Con- 
ventions do not estab- 
lish it. It comes only 
from following with 
interest Nature’s devi- 
ous and _ unexpected 
ways, studying appar- 
ently irrelevant phe- 
nomena, learning by 
experiment, regardless 
of aim. And since it is 
important to us that 
pioneer effort be indi- 
vidualistic, wanton, 
clean, but vagabond, it is this rare type of teacher whom 
we must support. 

The history of voice projection well illustrates this 
point. At its speaking-tube stage the expert might 
well have said: “Metal pipes of a certain dimension 
make the best voice-carriers, not too small and cer- 
tainly not stopped up; possibly we may improve them 
by trying different metals.” But irrelevant new 
truths not only reduced the pipe to thread-size but 
plugged it up completely, and so the telephone is a 
long step in advance of the speaking tube. 

At that stage the expert might have said: “Wire of 
a particular size is best, not too small and certainly 
not disconnected; soldered contacts preferred. To im- 
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prove, try different kinds of wire.” But vagrant truth, 
offspring of pure devotion and inquisitiveness, discon- 
nected the wire and discarded it altogether, and the 
wireless voice goes around the world, reaching speed- 
ing ship and aéroplane, 

Practice in doing and planning to do are part of 
good engineering training. This was the ground for 
the introduction of laboratory and field work into 
engineering schools. This develops our efferent sys- 
tem, which, with the afferent and the will, is neces- 
sary to a well-rounded individual. Our sports illus- 
trate it. No college sport could be put over if it did 
not contain some of the same elements which make 
engineering attractive. No one would play the 
game if it were always a copy or a repetition. If 
there were no feared 
defeat nor hoped-for 
victory, no new stresses 
applied, no new materi- 
als discovered and no 
return but gate re- 
ceipts, there would be 
no real amateurs and 
no sport. When this is 
applied to engineering 
proper it meets a per- 
fect analogue. Few 
good engineers play for 
the gate receipts; they 
are led on by a will to 
accomplish. They sel- 
dom reproduce a move 
or repeat a major op- 
eration. They are usu- 
ally trying some new 
stunt and are elated or 
depressed with empha- 
sis because effects are 
relatively permanent. 
But the mental tools 
and -processes are just 
like those of clean-cut 
sport. 

During the season 
the ball team: and the 
trainers work over all 
the novelties they can 
collectively invent. 
Groups of engineers do 
this allthe time. Now, 
with a picture before 
us of a lot of healthy 
young Americans about 
the training table dis- 
cussing moves never tried before, take a look at the 
present engineering professor and his class. Overlook 
the fact that the training table might be a good start 
for all of them. Are they wondering what would be the 
result of some new move, or raising questions not 
answered in the books? Usually not, because that would 
interruqt the orderly system of fact storage. The 
natural wish and will to try the new thus gradually 
weakens under the pressure of endless records of others’ 
trials. The efferent nerve atrophies from lack of exer- 
cise, while the afferent palsies in exhaustion. 

The heart of this note is the hope that we may real- 
ize that we must raise and support as teachers in- 
quisitive searchers of Nature. 
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Spot-welding the seam of an automobile muffler instead of 
riveting it. is operation is accelerated by the electric welder. 





Automobile trunk rack being assembled by the 
of an electric spot welder. 





cain alias: 


Joints of automobile muffler casing when epot-welded present 


a neat and strong construction. 
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Heat-treating small automobile parts in an elcctric oven results 
in uniform wear and reduced failures owing to uaiform treatment. 








How Electric Welders and 
Heaters Are Used in an 
Automobile Factory 


In the plant of the Pierce-Arrow Motor 
Car Company at Buffalo, N. Y., electric 
welding and heating processes are speeding 
up manufacturing operations. Some in- 
stances are shown in these illustrations. 




















to pressing them on wheel felloes, 














Hilectric heater used to heat automobile truck rims preparatory 
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What the Goodwin Plan Is Accomplishing—I 


How the New Trade Spirit of Co-operation and Recognition ot Service 
Rendered by Retailers Is Reflected in the Business, Profits and Function- 
ing of Central Stations, Jobbers, Contractor-Dealers and Manufacturers 


BY 0. H. CALDWELL 


Editor Electrical Merchandising 


WO and a half years ago the story of trade 

co-operation and harmony on the Pacific Coast 

was brought East by William L. Goodwin, 
formerly vice-president and general manager of 
the Pacific States Electric Company of San Fran- 
cisco, one of the largest jobbing houses in the 
United States. At New Orleans, La., in October, 1917, 
during the annual meeting of the National Association 
of Electrical Contractors and Dealers, he pointed out 
in no uncertain terms some of the commercial ills of 
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the electrical industry and offered as a remedy a plan 
of co-operation and education to co-ordinate the various 
interests in the electrical industry and to bring them 
together in harmonious action so as to establish retail 
distribution of electrical goods at fair prices to the 
consumer and with a fair profit to all parties in the 
transaction. 

His plain statement of facts and clear vision of the 
opportunities before the industry, as expressed at that 
time and in a serics of addresses that followed, helped 
precipitate the remarkable awakening .of trade con- 
sciousness among electrical men which was already 
developing as the result of the work of many earnest 
thinkers and leaders in the industry. Directly from 
Goodwin’s work, however, came the reorganization of 
the National Association of Electrical Contractors and 
Dealers to promote right principles of merchandising 





clectrical goods. Following this has developed also, 
among all groups of the trade, an educational movement 
for co-operation and scientific merchandising, which is 
now generally known as the “Goodwin Plan.” 

Although largely responsible for the initiative and 
clear thinking in this trade movement, Mr. Goodwin 
claims no personal credit for it. “I have nothing orig- 
inal,” he has declared from the first in his addresses. 
“The doctrines I am preaching are only the collected 
best ideas of thinking men everywhere. The _ so- 
called Goodwin Plan is nothing new, but just plain 
common sense applied to the electrical industry. Read 
the planks for yourself and see if there is anything you 
can’t agree with.” 

The results of the Goodwin Plan, however, expressed 
in the new spirit of trade co-operation and in the marked 
increase in merchandising facilities for serving the pub- 
lic by all branches of the industry, are ample reward 
for every advocate of the plan which now finds so many 
supporters. 

New stores retailing electrical goods are being opened 
in unprecedented numbers in small towns and large 
cities. New records in the sale of electrical goods are 
being set daily. Central-station companies are showing 
a friendly interest in the merchandising efforts of their 
contractor-dealer allies and are reaping favorable pub- 
lic opinion in return. Jobbers and contractor-dealers are 
studying mutual problems of distribution and working 
together in their solution. Manufacturers are showing a 
true appreciation of the benefits resulting from scien- 
tific merchandising of their goods and of co-operation 
in the working out of marketing problems. And, last 
and most important of all, the public is being provided 

adequately and conveniently—with the electric facili- 
ties and devices which save labor, increase production, 
augment human comfort and convenience and help to re- 
duce the high cost of living. 


How CENTRAL STATIONS HAVE BENEFITED 


Of all of the trade groups concerned, certainly it is 
the central station that has already gained most from 
this trade movement and which, moreover, has the great- 
est opportunity for benefiting from the Goodwin Plan 
in the future. Immediate benefits to the lighting com- 
panies consist, of course, in: (1) More appliances sold 
and in use; (2) reduced costs in securing new business; 
(3) greater public appreciation of the utility’s service 
resulting from the increase in number and use of elec- 
trical devices, and (4) a friendly attitude on the part 
of the electrical retail trade itself, which, being in 
intimate contact with the local public, can stimulate 
favorable public opinion if so inclined and be an active 
factor in correcting popular misunderstandings from 
which utility companies so often suffer. 

In central-station circles there were misinterpreta- 
tions of Goodwin’s purpose early in the work, and un- 
fortunately the central-station literature of the past 
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The Twenty-five Planks of the Goodwin Plan 


A campaign of education, conducted principally through trade papers, trade organ- 
izations and other channels, to co-ordinate the various interests in the electrical 
industry and to bring them together in harmonious action, so that there may be estab- 
lished retail distribution of electrical materials at fair prices to the consumer and at a 
fair profit to all parties taking part in the transaction. 


] Free and unobstructed flow of trade along the 
«most economic channels, without attempt to direct it 
arbitrarily through fixed channels. 


Open meetings of all trade associations, including 
e meetings of executive committees. 


3 The electrical press becoming an integral part of 
eeach division of the industry by honorary or asso- 
ciate membership. Unrestricted publicity should be 
given to the proceedings of all meetings. 


4 That each trade division of the industry establish a 
«code of practice outlining its methods, policies, ete., 
in dealing with others than divisions within the industry. 


5 That each trade division of the industry prepare a 
«code of ethics outlining its own functions, relations 
and responsibilities to each of the other divisions of the 
industry. : 


6 That proper accounting methods be applied in whole- 
«sale and retail merchandising, particularly if either 
function is a minor department of a company. The cost 
accounting of each department should be kept sepa- 
rately so as to carry its own overhead. 


7 A strong and representative National Association of 
e Electrical Contractors and Dealers, and all interests 
are urged to lend immediate assistance to this end. 


8 Recognition of the service functions of the con- 
«tractor-dealer with a differential based upon the 
value of the service rendered. 


fe) Improvement in retail merchandising methods, better 
«display and the encouragement of more retailers— 
hence more points of retail contact—by urging present 
contractors to open retail stores, thereby enlisting the 
support of central stations and jobbers and offering a 
broader and larger outlet for manufacturers. 


10 Encouraging the sale of high-grade electrical ma- 
«terial, the establishment of high-class specialty 
retail shops, improved specifications in wiring installa- 
tions, and the introduction and liberal use of conveni- 
ence receptacles. 


] ] Application by retailers of intensive sales methods 

ein connection with small devices and appliances 
used in the home, factory, office, etc. (such as washing 
machines, vacuum cleaners, dishwashers, electric ranges, 
electric heaters, household heating devices, sewing-ma- 
chine motors, fans, lamps, portables, fixtures, vibrators, 
hair dryers, ice machines, etc.). 


12 That all interests conducting retail departments 
eoperate them at a profit. The adoption of this 
policy on the part of central stations and jobbers will 
result in a large number of concerns entering the retail 
field. 


13 That central stations conducting retail depart- 
ements for the sale of lamps, appliances, devices, 
portables, etc., should operate them in accordance with 
the ethics of retailing and with full regard to proper 
cost accounting and best economic methods. 


1 The determining by jobbers, through proper ac- 

ecounting, of costs of warehousing and selling 
principal commodities, in order that each such com- 
modity may carry its proper proportion of overhead 
based upon volume, selling expenses, turnover, etc. 


1 5 That the service function of the jobber be recog- 
enized in the distribution of supplies with a differ- 
ential based upon the value of the service rendered. 


1 6 Recognition of the value to the public and the in- 

edustry of professional services in connection with 
engineering problems, and the formation of a national 
association by consulting engineers, so that they may 
co-operate effectively with the other divisions of the in- 
dustry in defining the functions of the several divisions. 


1 7 The continuance, so far as practicable, of the work 

eof the various war-service committees as relating 
to standardization, reduction or elimination of unneces- 
sary types and styles of distributing materials and de- 
vices. 


1 8 Standardization wherever practicable of materials, 

edevices, appliances, and in particular, plugs and 
receptacles and similar devices used in homes and of- 
fices, or where handled by the general public. 


19 Broader education of the public concerning the 
«problems of the electrical industry, and concerning 
electricity, its use and the application of household 
devices. 


2 The formation of a national lecture bureau with 

estate and local staffs. The function of the staff 
would be to carry on educational work within the in- 
dustry and before public gatherings. Service to be 
gratuitous. 


21 Recognition of the principle that any action taken 
«by one division of the industry which affects an- 
other division is seldom satisfactory unless each divi- 
sion affected is represented. 


22 The appointment of committees by the various 
eelectric light associations, the Electrical Supply 
Jobbers’ Association, the National Association of Elec- 
trical Contractors and Dealers, the American Institute 
of Electrical Engineers, the Associated Manufacturers 
of Electrical Supplies, the Electric Power Club, and such 
other associations as may be interested, to meet to- 
gether to study the problems of the industry and to co- 
operate in finding their solution. 


23 Consolidating or reconstructing overlapping or- 
eganizations. A committee comprising representa- 
tives from each association should be formed to study 
this question and submit a plan. 


2 4 Eventually a single organization in the electrical 

eindustry, consisting of national, division, state and 
local sections, with national group sections, for the solu- 
tion of problems affecting the several sections or groups 
of the industry. 


? 5 An appreciation of the responsibility which rests 

eupon every individual and group in the electrical 
industry to render to the public, in the fullest way, the 
great service which the electrical industry alone can 
perform in increasing production, reducing the high cost 
of living and augmenting human efficiency and comfort. 
Here is a supreme purpose which—like the winning of 
the war—should inspire the untiring effort and earnest 
co-operation of every electrical man everywhere, until 
the great “job” of electrifying all industry and all the 
processes of living is accomplished. 
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two or three years has presented little about the Good- 
win Plan to clear up these misunderstandings or to 
indicate the immeasurable benefits which the present 
movement is working for the privately owned central 


‘ station’s commercial development and for the 


strengthening of its position before its local public— 
if not actually the prolongation of its very existence as 
a private enterprise. 

What harmonious trade relations mean to electrical 
development as a whole, and to central stations in par- 
ticular, is perhaps best illustrated by the fact that 
whereas the use of electric service for the entire United 
States to-day averages annually only $7 per capita, a 
per capita consumption of $40 per annum is now a mat- 
ter of record in California, where the work of harmoniz- 

‘ing the local trade and building it up began ten or 
twelve years ago. 


PUBLIC OPINION IS MOLDED BY ELECTRICAL TRADE 


Consideration by the central station of the merchan- 
' dising interests of its local retail trade has resulted in a 
‘new attitude of the trade toward the utility company, 
which has been in turn reflected in a more friendly 
‘public opinion toward the company. To-day, in such 
; communities, there are dozens and hundreds of local 
electrical men creating good public opinion toward the 
electric lighting company, instead of bad opinion as was 
once so often the case. For contractors, dealers and 
other local electrical business men are effective forces 
in molding public opinion—a fact often overlooked by 
utility managers cultivating favorable public relations. 

Central stations which operate merchandising depart- 
ments have, since the present movement has been under 
way, sold more appliances than ever before. And they 
will sell an increasing number in the future—for with 
many other dealers also selling and advertising appli- 
ances the central station’s own appliance sales are bound 
to be stimulated. Each appliance sold makes more pros- 
pects for further appliance sales, and the advertising 
of any one dealer benefits every other store offering 
similar merchandise for sale, 


OPERATION OF MERCHANDISING DEPARTMENTS HELPED 


Among some central-station men an impression was 
at one time current that the Goodwin Plan recommended 
central stations’ quitting appliance selling and going out 
of the merchandise business altogether. Nothing could 
have been further from the fact, for it has been urged 
from the beginning only that central stations which 
do a merchandise business should sell on a merchandis- 
ing basis, with due regard to the costs and ethics of 
retailing; that is, that central-station electric shops 
should be operated with respect to overhead and profits 
just like any other retail store in business without the 
central station’s backing. In fact, the presence of a cen- 
tral-station shop in a local trade situation actually helps 
to stimulate the appliance business locally among other 
shops (if the company shop is operated on merchan- 
dising principles). 

Most central stations have now seen the unfairness 
to their other customers of selling appliances to certain 
customers at a loss. By collecting, instead, a fair mer- 
chandising profit they have converted the cost of com- 
mercial department operation from an operating ex- 
pense of the company into producing. a substantial 
revenue which can be added to central-station income 
or devoted to local electrical advertising and promotion. 
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The increase in the number of stores selling appli- 
ances has contributed tremendously to central-station 
energy consumption, for every appliance sold, by what- 
ever dealer, adds to the central station’s revenue. And 
of course the more stores the more appliances sold; and 
the more appiances in use, the more energy sold. 

In cities where lamps are now sold on a merchandising 
basis the central-station companies have saved thousands 
of dollars in distributing expense, while the customer 
is able to buy his lamps from a nearby dealer more 
conveniently than ever. 

To-day, instead of the central station being required 
to organize and conduct house-wiring campaigns, this 
important activity is being handled by contractors, sav- 
ing the central station much expense, time and trouble. 

Changes in central-station merchandising policy have 
enabled dealers to finance their own installment sales, 
relieving the central station of this burden. 

Better trade attitude and friendlier public opinion 
have resulted in encouraging more local buyers of 
utility securities, in turn creating an even more favor- 
able public opinion situation. 

The present merchandising activity has aroused the 
interest of hundreds of manufacturers who formerly 
could not get distribution through the central station 
alone. This has resulted in many new appliances and 
new lines of devices entering the local market, all con- 
tributing to increasing the central station’s sales of 
energy. 

The fact that jobbers are to-day carrying large local 
stocks from which central stations and others may 
draw has relieved the central station from itself carry- 
ing stocks with accompanying investments. 

The work toward standardization of plugs and out- 
lets is putting more appliances in use and keeping them 
in more frequent use, thus increasing off-peak energy 
consumption and improving central-station load factor. 

Central stations have for years called for wider mar- 
gins of profit on devices, and now with the help of the 
dealers have presented figures to the manufacturers 
causing the manufacturers to revise their schedules. 
From this revision the central stations have benefited. 


CO-OPERATIVE NEWSPAPER ADVERTISING 


Under the stimulus of this trade movement, news- 
paper advertising has been encouraged. In many cities 
central stations have co-operated with local dealers in 
doing their newspaper advertising, putting this power- 
ful sales-producing medium behind the local retail ap- 
pliance business and so increasing the effectiveness. of 
the single-handed efforts of any one group. 

Where contractors are receiving central-station 
co-operation, a better class of wiring is going in, more 
outlets are installed and better jobs generally are being 
done, than where local leadership is not exerted by the 
central station. 

Central stations in some sections of the country (as 
in California) are enthusiastically co-operating in edu- 
cational campaigns to make better electrical merchants, 
and are contributing as much as one-half of the total 
expenses of such campaigns, realizing that in any move- 
ment to better retail distribution of electrical goods the 
central station itself is bound to be the chief bene- 
ficiary. 

[The benefits from the Goodwin Plan to the jobber, 
manufacturer, contractor-dealer and the public will be 
presented in a later issue. ] 
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Jobbers’ 1919 Sales $300,000,000 


Stocks for the Most Part Are Low, but First-Quarter Buying for Replen- 
ishment Is Generally Heavy in Anticipation of a Very Prosperous Year 


greatest buying period ever experienced, the electri- 

cal supply jobbers, it is conservatively estimated, did 
a business of $300,000,000. This is 33 per cent, or 
$75,000,000, greater than in the big war year of 1918. 

The armistice at the end of 1918 put a crimp in the 
regular jobbing trade. The only thing that went big 
at the start was the sale of domestic socket appliances, 
and strangely enough for the first half of 1919 the busi- 
ness in this line surpassed that in the regular wiring 
line. By that time, however, some ot the new building 
had progressed to a stage where electrical material was 
required, and from that time forth the demand for elec- 
trical supplies increased. By the fall stocks began to 
run out here and there and deliveries to lengthen. 

To a large extent this quick failure of stocks might 
have been prevented had the jobbers had sufficient fore- 
sight to anticipate the summer and fall demand for wir- 
ing supplies. 


|: A YEAR that started wrong and finished in the 


EFFECT OF CAUTIOUS BUYING 


In spite, however, of repeated forecasts in the build- 
ing trades papers, the daily press, the ELECTRICAL 
WORLD and from the banks, the electrical supply jobbers 
felt that it was best to be very cautious. For that rea- 
son, the buying by the supply houses was largely of a 
hand to mouth variety. Consequently, when the boom 
arrived stocks were not ample and the manufacturers 
were quickly swamped with orders. 

The new year, therefore, opens with greatly deranged 
stocks, uncertain deliveries, a big demand... To show 
exactly how the electric supply jobbing branch of the 
industry stacks up, the ELECTRICAL WORLD has made a 
survey of the field, the results of which are presented 
in the table on the opposite page. Replies were received 
from about one-third of the electrical supply jobbing 
houses in the United States. 

For the most part stocks are low. In many cases 
where the table shows high stocks reference is most 
surely had to value and not to tonnage or quantity of 
materials on hand. With but few exceptions houses that 
have a large total stock will find that it is more or less 
poorly balanced. This is shown conclusively by the data 
in the third column. 

The items in that column are those in which stocks 
are particularly low. In many instances the reporting 
houses were almost destitute of some lines. Certain 
items are especially apt.to recur. Rigid conduit stocks 
seem low almost everywhere. Generally it is the smaller 
sizes that are shortest. Flexible metallic conduit is short 
in spots. In the big industrial regions outside of New 
England there appears to be a marked scarcity of loom. 
Porcelain stocks, too, are low almost everywhere; the 
greatest difficulty seems to be in getting “Nail-it” knobs 
and tubes. A number of jobbers reported a serious 
shortage of outlet boxes and switch boxes. Only a few 
reported very low stocks of flexible armored conductor, 
and those for the most part were in the Middle Atlantic 
States. What shortages appeared in wire stocks were 


for the most part in the smaller sizes of rubber-covered 
and weatherproof, although here and there shortages of 
magnet wire and, more frequently, of lamp cord were 


reported. Push-button switches and pull-chain sockets 
are short in a good many stocks. 

In the appliance line, heating-device and washing- 
machine stocks seem to be the lowest. Only here and 
there do vacuum-cleaner stocks seem to be especially 
low. 

Goop LAMP STOCKS 


One thing is noticeable. With but two or three excep- 
tions none reported low lamp stocks. At this time of the 
year, when consumption is at its maximum, the lamp 
stocks throughout the country appear to be ample. 

A glance at the fourth column of the table shows that 
the jobbers have apparently learned the lesson of 1919 
and are now heavily stocking. There are, however, cer- 
tain other factors besides the demand which have an 
important bearing on this situation. Transportation 
delays, slow deliveries and the possibility of curtailed 
production later owing to labor conditions are causing 
the jobbers to buy heavily in order to protect their 
customers against delays. 

Some of the more cautious, and these include some 
of the clearest thinkers in the industry, are not buying 
heavily. They take the position that manufacturers are 
going to be able to supply all requirements very soon. 
The principal reason for this belief is that the present 
rate of money exchange is going to prove such a handi- 
cap to American exports that production capacity set 
aside for export business will be idle unless turned over 
to taking care of domestic needs. 

There is a feeling that in this event production will 
quickly catch up and before long there will again be a 
buyers’ market. Whether this will bring lower prices is 
problematical. At any event, to certain jobbers the out- 
look is such that they do not care to load up heavily. 

Materials most needed by jobbers for the first quarter 
are for the most part those in which stocks are espe- 
cially low. Emphasis, however, is placed on wiring sup- 
plies for houses. There are a few needing pole-line sup- 
plies and here and there a house calling for industrial 
plant or mill supplies. There is a certain call, but not so 
marked, for domestic socket devices. The biggest de- 
mand by jobbers for these, of course, was just before 
Christmas. 

OUTLOOK NEVER BRIGHTER 


Never was the outlook, in the opinion of the jobber, 
more bright. Almost all are optimistic, Here and there, 
however, a jobber is found who is on the other side of 
the fence. There are, besides, a number who, while 
enthusiastic about the first half of the year, are not so 
sure of the succeeding six months. They view mount- 
ing prices with alarm. They feel that we are strangling 
the goose of golden-egg fame. They are not able to 
believe that the public will continue to spend its money 
in a reckless fashion with prices always going higher, 
and they can see a definite halt to new construction if 
prices continue to soar as they have. 

Still higher quotas are being placed, one firm report- 
ing a 40 per cent higher mark for 1920. If the prospects 
pan out as well as they look now to the field, a four- 
hundred-million-dollar jobbing year might be the prize 
for 1920. 
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Section Stocks Particularly Low for First-Quarter for First-Quarter 1920 Outlook 
“a 500% over 1914 3—Rigid conduit 5—Heavily 5—Rigid conduit 
New England 1—50° M4 ove h 2—Flexible metallic conduit I—2 to 3 months 4—Porcelain 
ates 1—25 to 50% high | 3—Porcelain 1—Low 2—Steel products 
replies 1—25% hi fh 1—Switch boxes 2—Loom 
1—Norma 1—Outlet boxes 3—Flexible metallic conduit All from good 
1—15% low 1—Armored cable 2—Switch boxes 
1—Low I—Steel products 2—Wire to 
I—Staples I—Schedule material 
2—Armored cable excellent 
1—Central-station supplies 
I—Mill supplies 
|1—House-wiring supplies 
1—Fixture parts 
co a d appliances 
Staples 
Middle 1—90% high 9—Porcelain 13—Heavily 9—Wiring aoviows and supplies 18—Good to excep- 
Atlanti 1—40% high 13—Rigid conduit 2—6 months 4—Armored cable tionally bright 
antic 1—25% high 1—Molded materials 1—3 months 2—Construction material I—Very uncertain 
States—23 1—20% high 9—Armored cable 5—Normally 2—Pole-line construction 2—Good first half, but 
replies 1—10% high 2—Rubber-covered wire 1—Continuously material doubtful about 
3—High 4——Wire 6—Rigid conduit second half of 
2—Normal 8—Loom 1—Staples year 
1—40% low 4— Boxes 5—Domestic socket devices 
I—25 to 334% low 3—Switch boxes 1—Industrial wiring supplies 
1I—30% low 5—Domestic socket devices 2—Sockets 
2—25% low 4—Heating and cooking devices 4—Wire 
1—20% low 4—Outlet boxes I~—Receptacles 
I—4% low 6—Flexible metallic conduit 3—Porcelain 
5—Low 2-—Silk cord 3—Boxes 
I—Very low I—Motors 2—Switches 
1—Steel products I—Silk cord 
2—Schedule material 1—Schedule B material 
2—Schedule B material i—Pipe fittings 
1—Washing machines 
1—Ironing machines 
1—Small connectors 
2—Push switches 
3—Sockets 
1—Wiring devices 
I—Standard fittings 
South I—Large 1 —Inte prior wiring and line supplies 3 1—Normally 1—Porcelain, wire, conduit, 1—Good 
Atlanti 1—Low 1—Rigid conduit, porcelain and 1—Heavily socket devices 1—Good on appliances, 
tlantic wire 1—Almost everything other material 
States—2 problematical 
replies 
South 1 0% high 3—Porcelain 5—Heavily a sere line 
Cc l 1—25% high 1 ——— cord I—Normally —Interior wiring supplies From 20% increase 
entra 2—25% low 4—Rigid conduit — Line construction supplies to 
States—6 1—20% low ; = — appliances 2—Household appliances “largest ever” 
H I—Low ashing machines 
replies 3—Schedule material 
1—Metal products 
1—Vacuum cleaners 
1—Armored cable 
1—Weatherproof wire 
1—Outlet boxes 
1—Line material 
1—Lamps 
1—Interior wiring supplies 
Middle 1 1007 high | 4 Wiring devices 10— Normally 4—Wiring devices 17—Good to “best ever” 
Cc I 2—50% high 10—Rigid conduit &—Heavily hE for. 1—Fair 
entra 1—25 to 30% high 9—Loom i-—60 days 7—Rigid conduit 1—Good first half, se- 
States—21 2— ete t, hig : 2—Lamps { Heavy, housewiring | 6—Construction material cond half doubtful 
replies 1 high 4—Heating devices 1{ Normal, devices 2—Steel products 1—Expects decline after 
2 His 2—Building material | Light, industrial I—Heating devices building boom 
3—Nomgal 4—Porcelain 2—Armored conductor I—Not good 
1—50% Yow 3—Household spptianess |—Brass materials 
2—25% low 2—Brass and steel products 3—Loom 
1—20% low 4—Wire 1—Outlet boxes 
3—Low 4—Switch boxes > I—Switch boxes 
1—Schedule material I—Flush switches 
1— Meters I—Porcelain 
3— Motors 2—Glassware 
1—Sockets 2—Wire 
3—Switches (house) 2—Appliances 
I—Refillable fuses I—Storage batteries 
2—Glassware 
1—Lamp cord 
1—Armored conductor 
I—25% high 2- Looms 3—Heavil 4—Wirin plies All good to “best ever’ 
~— l 2—Normal I—Rigid conduit 2—Norm _* 4—House supple 
entra 1—50 to 75% low 1—Schedule material I—4 to 6 months 2—Porcelain 
States—6 2—Low ! ete boxes a 
i 2—Porcelain —Wire 
replies 4—Household appliances 2—Schedule material 
2—Staples 1—Line construction material 
2—-Wiring supplies I—Rigid conduit 
I—Steel ucts I—Steel products 
1—Push-button switches 
1—Cross-arms and pins 
1— Meters 
1—Motors 
1 “Weatherproof wire 
i 1—25% low 1 —Wiring supplies i—Heavily 2—Schedule material 1—Very bright 
———. 1—20% low 1—Schedule material, wire and 1—Normally 1—Household appliances I—‘‘Heaviest ever” for 
ates— household appliances 1—Wiring supplies first half and then 
replies I—Wire falling off 
Pacific 2—Low 2—Porcelain 1—Normally 2—Porcelain ; Good to very good 
States—4 1—Normal 1—Domestic appliances 2—Heavily 1—Building construction 
ates 2—Rigid conduit materia. 
replies 2—Boxes 1—Loom 
2—Loom I—Boxes 








1—Iron and steel products 








I—Rigid conduit 
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Statistics on 1919 Production 
of Electrical Equipment 


and Supplies 








Value 
Insulated CopperWire: 
Rubber-covered... $75,000,00( 
Total code........ 21,000,000 
te | ier 10,000,000 


Weatherproof, magnet, 





Me ark 45,000,000 
Motors: 
Practionsl,.. os. 5. 35,000,000 
Lhp.to50hp...... | 55,000,000 
51 hp. to 200 hp.... | 8,000,000 
Above 200 hp..... | 1,000,000 
Generators: | 
Turbo and water-| 
ee Oe ee | 27,000,000 
Transforn >1rs: 
foe | ne 
Above * kva...... | :-a pee 
Distribation type... .| 9,500,006 
Power type... | 11,000,000 
Watt-hour Meters....| .......... 
Control: 
Industrial.......\... 15,000,000 
Steel furnace ..... 2,000,000 
Lamps: 
SEER inc easss ay babar ce 
is as Oa 
Carbon oan ds aE 
DAIGIACUTOC..n.cccsasd ssasdees 





Socket Devices: 
Heating appliances. 18,000,000 
16,900,006 


1,100,000 


Domestic... ...... 
Industrial....... 
PONS... 255555 ssatite nackte 
50,000,000 
19,000,00C 


Washing machines. 
Vacuum cleaners... 


Wiring Supplies: 


Rigid conduit.. ee 15,500,000 
Non-metallic flexible| 
Somewie.*.. exo 4,500,000 


| 
Flexible armored con-| 


ductor.... } 
} 


Schedule Material: _. | 
‘Key sockets o Peis 
Pull sockets... ... 
Keyless sockets 
Flush switches 
Exposed switches... . 
Plugs and receptacles| 
Storage Batteries: 86,000,00( 
Starting and lighting 


Central station..... 3 1,000,00( 
Vehicle....... 5,000,006 
Industrial..... 300,006 
Mining........ 350,00C 


Dry Batteries 





Number 
of Units 


1,400,000 ft. 
1,040,000 ft. 


300,000 kva. 
600,000 kva. 


130,000,000 
25,000,000 
6,000,000 
70,000,000 


1,000,000 
500,000 
600,000 


130,000 tons* 


55,000,000 ft. 


12,000,000 
7,500,000 
4,800,000 
9,000,000 
7,500,000 

10,000,000 


4,000,000 


50,000,000 











| 


‘while loom amounted to $4,500,000. 
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ALES of electrical manufactures during 1919, it is 
conservatively estimated, ran between $800,000,000 
and $1,000,000,000. 

In the table in the left-hand column are statistics 
on the year’s output. The figures are compiled by the 
ELECTRICAL WORLD from estimates made by those who 
because of their connections should be able to give 
figures that are reasonably accurate. It is doubtful if 
any more nearly exact figures will be available prior to 
the middle of 1921, when the census of manufactures 
for 1919 should be forthcoming. 

The table on this page does not include all electrical 
manufactures. It does, however, include electrical engi- 
neering equipment and supplies so far as they pertain to 
electric light and power utilities, industrial plants, con- 
struction work and the household. In some instances, 
however, no reliable estimates were available. No 
attempt was made, furthermore, to include telephones, 
telegraph or radio equipment, therapeutic or X-ray 
apparatus, magnetos, spark plugs, projectors, or repair 
work, which is always a considerable item in the ag- 
gregate figure. 

The value of all products listed in the table amounted 
in 1919 roughly to $600,000,000, which is from 60 to 75 
per cent of the entire output of electrical materials for 
the year. 

Some of the lines showed smaller sales in 1919 than in 
1918, but increases in other directions, particularly 
household appliances and automobile electrical equip- 
ment, more than offset the decreases. 

Attention is called to the totals for appliances. The 
four lines listed in the table amount to more than 
$100,000,000. If to this are added the outputs of other 
domestic electric appliance lines, the prominent part 
these products play in the electrical industry becomes 
apparent. 

Another line in which sales have mounted rapidly is 
storage batteries. In 1914 storage-battery output was 
valued at $13,000,000. The 1919 estimate is placed at 
$86,000,000. 

The incandescent lamp output was about 10 per cent 
less in 1919 than in 1918. In comparison with 1914, 
however, when 74,000,000 tungsten and 14,000,000 car- 
bon lamps were produced, the 1919 output shows a 
tremendous increase. 

In 1914 motor sales amounted to $44,000,000. The 
estimates for 1919 production are almost $100,000,000. 

Insulated wire and cable output was placed at 
$70,000,000 in 1914 and at $120,000,000 in 1919. This 
figure is, probably, much less than the 1918 total owing 
t> the lower price of copper in 1919. 

The entire 1914 sales of conduits of all kinds, includ- 
ing those for underground systems, were only $4,875,000. 
Rigid conduit 1919 sales alone totaled $15,500,000, 
This latter article 
however, was subjected to unusual heavy price increases 
because .of the advancing price of cotton. In addition 


to these two kinds of conduits are flexible metallic, 


fiber and stone, for which no figures were obtained. 

Transformer sales did not show a large increase 
over the five-year period. The 1914 production was 
valued at $13,000,000 and that of 1919 at $20,500,000. 
There is every indication, hawever, that the increase in 
1920 will be large. 

While no direct comparison can be made in watt- 
hour-meter production, it might be pointed out that 
the 1919 estimates are 2,000,000 meters, while the 1914 
output was valued at $6,000,000. 
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Review of the Electric Furnace Industry 


Survey Indicates a Large Increase of Electric Furnaces in the United 
States During 1919—-It Also Emphasizes the Predominance of 
Arc Type of Furnace Over the Resistance and Induction Types 


SURVEY of the electric furnace industry for the 
past few years, from the standpoint of the manu- 


facturer, has recently been completed by the 
ELECTRICAL WORLD. A further investigation of this 
important industry is now under way in which the 


users of the electric furnace are being questioned 
as to the performance of their furnaces, in the hope 
that some valuable operating data may be compiled 


<- J61% - -->K Ce es =F 


Jan. 3 US. 304 Y Foreign 540 | 


1920 
- --~ Jota/ 844 - -> 
r- - 35.2 96 - >I 64.8 % 4 


1S. £87 | Foreigr? 528 a 
Ke - = = Totea/ 8/5 - : > 
F/G Yo AK-- -- 68.2 % - --~A 
— jus. 233 | Foreigrs 500 | 
Total 735 ee 
ALBIN 7/./ %e +4 
son us | Forengrr 3 5 | 
- -Jota/l #7/ -» 
mf -TEG%- A 
cet ia er | 
wore [72] 230 


4/ 











Jan.! 
1919 


























Se B03 TAA 
see epee op 
onH65% ae 
Jan. S|} For 
1913 ll 
EHD * 
GO4 4 
4310. Gi for 
1910 10 
Mor] aap 
FIG. 1—ELECTRIC STEEL FURNACES INSTALLED IN THE WORLD 
which will be of considerable service to the indus- 


try at large. The figures obtained from the completed 
survey give the number of installed electric furnaces of 
various makes. These figures must.be distinguished 
from the number of electric furnaces now in actual oper- 
ation. It must also be borne in mind that the survey 
includes all three classes of electric furnaces—steel fur- 
naces, non-ferrous furnaces and furnaces for reduction 
of ores. A number of furnaces have been discontinued 
since the armistice, especially in Europe, so it is doubt- 
iul if there are now more than 1,025 active electric fur- 
naces in existence. 

The survey indicates that there were on Jan. 1, 1920, 
approximately 1,387 installed electric furnaces in the 
world. Of these 491, or 35.4 per cent, are in the United 
States, and 896, or 64.6 per cent, are in foreign coun- 
tries and Canada. Table I gives the number of installed 
electric furnaces in the world on Jan. 1, 1920, by trade 
names, and also the number of furnaces installed at 
various periods since 1910. Totals for the years 1910 
to 1918 inclusive are the annual estimates made by the 
Ivon Age and include active steel furnaces only. 

While exact information as to the advances in the 
electric furnace industry among the European nations 
for the year 1919 is not available, a study of the metal 





production of these countries during the first part of 
last year indicates that little if any advancement has 
been made since the armistice. It is believed by some 
men in touch with the foreign situation that no exten- 
sive progress in this industry can be expected in Europe 
until the commercial and industrial life has resumed its 
normal tone. However, it should be remembered that 
from an engineering point of view development of elec- 
tric furnace application in the Scandinavian countries 
has much in its favor because abundant water power is 
available without excessively long transmission lines. 

The rapid growth of the electric steel industry in 
America is indicated very effectively in Fig. 1. The 
curve connecting the ordinates is decidedly upward and 
gives every indication of rapid development in the 
future. Although the United States could claim only 10 
per cent of the electric steel furnaces installed in the 
world in 1910, it now has over 36 per cent of the total. 
The unstable condition of all industry in Europe makes 
it appear very probable that the United States and Can- 
ada combined will come very close to overtaking the rest 
of the world during 1920. 

The tabulation of the most representative makes of 
electric furnaces operating in America (Table II) indi- 
cates the predominance of the arc type of furnace over 
the resistance and induction types, but it should be 
remembered that these are not used so extensively for 
non-ferrous metals. There are several makes not included 
in the tabulation, due to the failure of the manufac- 
turers to reply, but the table indicates very effectively 
the rapidity with which the industry has advanced 

Tables III], IV and V give representative makes of 
furnaces classified as to character of metal handled. It 
is estimated that of a 491 furnaces installed in the 
United States on Jan. 1, 1920, approximately 62 per cent 
were steel furnaces, pe per cent were non-ferrous fur- 
naces and 1.5 per cent were used in the reduction of ores, 
while the remaining 1.5 per cent were used in making 
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FIG. 2—STEEL PRODUCTION IN 1918 BY PROCESSES 
glass and in various chemical processes. Classified as 
10 size, the steel furnaces average about 4.74 tons, the 
non-ferrous furnaces about 4.7 tons, and the reduction- 
of-ores furnaces, which are generally small, average 
probably around 2 and 3 tons. 

Statistics of electric steel and total steel production 
in the United States from 1909 through 1919 are given 
in Table VI. The percentage column, giving the ratio 
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TABLE I—NUMBER OF INSTALLED ELECTRIC FURNACES IN THE WORLD (ALL CLASSES) 
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TABLE II—SOME REPRESENTATIVE ELECTRIC FURNACES INSTALLED IN THE UNITED STATES, JAN. 1, 1920 






































Resistance Furnace | Induction Furnace Are Furnace 
— ~- | er. —— || --——-—~—-- ——_—— ||Total, 1914/Total, 1915/Total, 1916|Total, 1917|Total, 1918/Total, 1949 
Make No. || Make | No. Make No. 

samaiapinpinesans — | ch a sceeeee ian Se eee, Loa —_ eee SF Tow : 

SA alles || Ajax Wyatt | 60 | 0 0 5 20 60 

58 |} 3 5 10 18 40 58 

| || Heroult. 149 18 | 40 79 126 145 149 

ee | Snyder 38 0 0 8 18 30 38 

Greaves-Etchells 18 || 0 0 0 0 12 18 

| Ludlum 22 2 3 | 5 6 9 22 

|| Rennerfelt 29 ; | - 29 

|| Booth 12 12 

TABLE III—REPRESENTATIVE ELECTRIC STEEL FURNACES* INSTALLED IN THE UNITED STATES, JAN. 1, 1920. 











Rating aracte: tating of 
Furnaces No (Tons) awe Transformer Type of Control 
Totals . (Kva. Total) 
Heroult ........ 56 221 \Castings Not given Not given 
ee 74 591 iIngots Not given Not given 
a ae 10 39 |Castings and fngots Not given Not given 
Heroult......... 5 30 Castings and pig iron Not given Not given 
Heroult......... 2 10 |Moulton ferromanganese } Not given Not given 
Hleroult.. .....0<. 1 A Cast tool | Not given Not given 
EROPOUNE. .....005 l | |Experimental products Not given Not given 
Snyder 36 67} |Not given 19,900 Not given 
| 
Greaves-Etchells 7 43} \Castings 12,000 Eight Seede; three Thury 
Greaves-Etchells | 3 Ingots 1,000 Seede 
Greaves-Etchells 3 6} Tool steel 2,100 Seede 
Greaves-Etchells I j iSteel alloys 300 Seede 
Greaves-Etchells 1 } am S. steel 300 Seede 
Ludlum 3 18 Castings | 5,000 Not given 
Ludlum 4 40 Alloy steel | 6,000 Three hand; OneG.E. auto 
Ludlum 3 15 Ferro alloy | 2,250 Hand 
Ludlum | 6 Cast iron 1,500 G. E. automatic 
Ludlum I 2 Ingots, pig iron and steel castings 400 Thury automatic 
Rennerfelt 7 9.9 Castings | Not given Not given 
Rennerfelt 5 3.1 Alloy and tool steel Not given Not given 
Rennerfelt.......... 1 0.4 |Pig iron Not given Not given 
| 
Ee 10 16.5 Castings } Not given Not given 
Booth ceeee ns I 3 Ingots and pig iron Not given Not given 
| eer l 3 \Tool steel Not given Not given 


*Are type 
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: = : lished and demonstrated economic value of the electric 
TABLE IV—SOME REPRESENTATIVE ELECTRIC NON-FERROUS — ¢ , 

‘nace as a producer of the highest quality of steel. 
FURNACES INSTALLED IN THE UNITED STATES, JAN. 1, 1920 urna is a producer gt 1 y 


- ; ; Since 1915 electric production has advanced by leaps and 


























— Chon Character Rating f bounds. The large increase in production during 1918 
{ ons) ots P cle« . : 
Mak. No! 7” | Totals | Metal Handied | crene was probably due partly to the war, but all of the large 
ak ) | Ava re : . 
. steel companies at the present time are overstocked with 
Creaves-Etchells? | j|Are \ Nichrome | 500 ; : 
Snyders ' | 2? _ 2 -reentengy 400 orders, and there is every indication that the steel and 
Ajax-Wyatt 60 {Induction 14.4 |Yellow bras 2,880 
} 800 7 = — a Gunes ta 
sniley 40 | Resistance 296 1Yellow brass 4,030 | } | | 
Bailey 3 | Hee istance 43 Aluminum 655 | | } | | | 7 
Bailey 4 | Resistance 52 | Bronze 420 | 1602,325 *| } 
sniley | | Resistance 1} |Silver for ware 40 100 | | | { | 
Sniley | | Resistance 200 iMleetrode zine 1,000 t I ———- 
Sniley ! [Bet tance ! |Glass tube 40 } | | 6IQISS 
Suiley > [Resistance 26 jh t runs 475 | ; " } } } } 
builey | I Hk istance 8 iRed bra | | | | 
Bailey | x instance 2 [Gray iron 0) 600 } , t t ; } 
Rennerfelt 1 |Are | 1.1 |Ferromangans e INot given © q | | | | | | 
Rennerfelt 2 |Are } | Nichrome INot given 7 | 
Rennerfelt 4 |Are ; |Copper Not given - | | 
? ; } | ; \ wi » 506 | i } ; } \ 
Rennerfelt s 1Are ) \ opper and nickel |Not given ¢ 
Rennerfelt 2 |Are } 0.3 Aluminum INot given 5 | 
| | | | oO * ; ; ; ; t 
Ludlum?.... | | Are | Not given |'Tin 550 : | } 
i : _ 400 ' 
‘Seeade control Automatic control ‘Hand control ‘ | Flectri mets 
Pa P a Production; /0 Yea 
of electrically produced steel to the total steel produc | ~ yy Fone | 
tion, does not give a fair estimate of the prominence of | ‘wae 
the electric furnace in the steel industry at the present é ee oe ee ee ee ee 
. ‘ * . : Oo | | Tota/ Tonnage t 
time. Electric furnaces cannot be expected to take the ~ Ingots and Castings, 
q . . 1 ©) 409 ; ; , ; , " 
place of the ordinary cupola, such as is used for the | | | | | / 
making of common grades of cast iron. However, one | Tonnage | AA ims) 
should not lose sight of the fact that the electric fur 100 gory ay 
. . . 4 
nace gives the smallest spoilage and waste of metal and es PC, 
eae ce . = a ; 
possesses the greatest ability to produce uniform quality I . | __t 
' GEE, = <8 od 
consistently. The products range from superior quality a 
. : : 2 3 ° D é 
of cast and malleable iron to finer grades of crucible g . 


deat 
and tool steels. FIG. 8—ELECTRIC STEEL PRODUCTION IN UNITED STATES 
The production of alloy-steel ingots and castings in 


the United States in 1918 by processes is shown diagra- iron production will largely increase during the present 


matically in Fig. 2, and the electric steel production for year, although it is probable that the percentage of 
the years 1909-1918 inclusive is given by curves in Fig. yearly increase will be somewhat less than during 1918, 
3. In 1909 the electric steel production was only about the year of greatest war production. 
13,000 gross tons, and more than five years later it was Canada also shows some phenomenal increases in elec- 
only about 24,000 gross tons; but one year later, during tric steel production. The production in 1918 was about 
1915, the large increase of about 45,000 tons, or over 120,000 gross tons as against 50,467 tons in 1917, 19,639 
180 per cent, had been recorded. Europe commenced tons in 1916, 5,625 tons in 1915 and 61 tons in 1914. 
calling for additional steel about the first of 1915, but This increase is as remarkable as that shown in the 
it is believed that the large increase of electric steel pré United States, and further large increases can be 


duction during 1915 was primarily due to the estab expected in the Dominion in the future. 


TABLE \V SOME REPRESENTATIVE ELECTRIC REDUCTION-OF-ORI PFURNACI INSTALLEDIN THE UNITEDSTATI JAN. 1, 1920 
burnace ating Character of | Ratin if 
Type (Tons) Metal Handled Transformer Type of Control 
Make umber Total (Kva. Total 
Bailey ! | Resistance i! lungsten ore 150 Recuperative ent 
Rennerfelt 2 \r 3 Not given Not given Not giver 
Ludlum 9 Are y iven Tungsten, vanadium, chrome 2,250 Hand and automatic 
n~ 
TABLE VI-ELECTRIC STEEL AND TOTAL STEEL PRODUCTION IN 1 (GROSS TONS) 
teel Ingot ind Casting Alloy Steel 
| Op n Hearth | 
Year | Open-Hearth Bessemer Crucible leet ric Miscellaneous Bessemer leet ric | otal Per Cent 
| Crueibl | Electric 
| | | 
1909 14,493,936 | 9,330,783 | 107,355 13,762 9,185 | 23,955,021 | 0.58 
1910 16,504,509 | 9,412,772 | 122,303 2,141 3,194 26,094,919 0.2 
191] 15,598,650 7,947,854 | 97,653 29,105 2,844 23,676,106 0.123 
1912 20,780,723 10,327,901 121,517 18,309 2,853 | 31,251,303 0.058 
| 
1913 21,599,931 a 9, 545,706 121,226 30,180 4 831 } 51,300,874 0.096 
1914 17,174,684 6,220,846 89,869 24,009 4,622 23,513,030 0.102 
1915 23,679,102 8,287,213 | 113,782 69,412 1,527 32,151,036 0.216 
1916 31,415,427 11,059,039 129,692 168,918 604 42,773,680 0.395 
1917 34,148,893 10,479,960 126,716 304,543 495 45,060,607 0.675 
1918 34,459, 39] 9,376,236 115,112 11,364 329 1,496,891 290,961 46.250.284 174 
1919 47,000,000 * 


* Estimated 
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Generating Capacity of Large Systems 


Returns from Great Systems in United States and Canada Show Total Capacity of 
5,890,000 Kw. at the End of the Year 1919 with 
Additions Proposed for 1920 


TATISTICS reported to the ELECTRICAL WORLD by 
the large central-station systems of this country 
and Canada show impressive totals of generating 
capacity. They indicate, in brief, a generating capa- 
city for the companies reporting of 5,890,000 kw. on 
Jan. 1, 1920, an increase of 745,000 kw., or 12.6 per cent, 
during the year 1919. These figures include both steam 
and hydro-electric capacity. They mean that the total 
generating capacity of these companies as of Dec. 31, 
1919, reached the large figure of 6,635,000 kw. From 
this total there is to be an additional increase in 1920 
of 520,000 kw., or 7.8 per cent. 
This table, which now appears for the first time, 
includes the same companies which are the basis of the 
well-known table of “Data on Output and Load Factor 


of Largest Generating Systems in America,” printed 
annually in the ELECTRICAL WORLD. 

It may be noted that the total capacity as of Jan. 1, 
1919, was divided as between 55 per cent for steam and 
45 per cent for hydroelectric units; that the new capa- 
city installed in 1919 in steam units was more than 
twice as much as that in hydro-electric units, and that 
roughly the same proportion holds for proposed instal- 
lations in 1920, the percentage of new steam turbine 
capacity on order being a little larger even than in 1919. 

For uniformity in the returns the companies were 
asked to state the rated capacity in kilowalts of the 
steam or water turbines and not of the generators. In 
all but two of the cases the returns are thus stated in 
the table below. 








GENERATING CAPACITY OF LARGE CENTRAL STATIONS OF NORTH AMERICA—IN KILOWATTSS§ 
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New | | New 
Capacity Net (Total Apparatus | ‘apacity | Net Total Apparatus 
Jan. 1, 1919 | Additions Capacity to Be Jan. 1. 1919 | Additions Capacity to Re 
’ in 1919 = |Dec. 31, 1919 Installed . } in 19 Dec. 31, 1919) Installed 
| in 1920 | | in Baton 
SET RECUR BCs: bee MANIC: Eee: 7 
Commonwealth Edison Company, Chicago.......| 478,000 67,000 | 545,000 ; Beyer oe Gare ee ate ee 
New York Edison and United Electric L ight & 

Power Companies...............+-. 381,000 82,000 | 463,000 J Be ee, ere ees ee ee voi 
Philadelphia Electric Company. 280,000 aie Bi 280,000 65,000 1 ae eee. Ce eee re 
Pacific Gas & Electric Comps any. 75,000 15,000 90,000 erat *186,670 eet 186,670 11,000 
Niagara Falls Power Company (Ame rican side) ae a = ose 190,000 75,000 265,000 | ....... 
Southern Power Company............. 30,400 30,400 131,800 95,000 8” ee eee 
Southern California Edison wnaandpendl and Subsid-| 

iaries . . ti 105,200 105,200 a 119,700 119,700 46,000 
Public Service Electric Company * ‘} ee | §268,055 §9,500 | §277,555 eee. NewsGs Eh Savocm . 0. sagen” Me Seen eo 
Detroit Edison Company.............-- 208,000 10,000 218,000 115,000 4,275 «a en 
Montana Power Company............ oy el rr 810 : 211,530 ot: i ae 
Toronto Power Company. 30,000 ws see 30,000 | 150,000 dics vs et Meee 
Cleveland Electric Mlumin ating Company 128,000 50,000 178,000 ; : chee IN 6s gee | Ae bas A oo ee 
Shawinigan Water & Power Company. er, ae eee Pree 176,000 176,000 S04 
Duquesne Light Company ; 155,200 155,200 fe Se aera | aerees ee? 
Montreal L ight, Heat & Powe r Cc onsolids ated. ... 16,500 wees 16,500 ‘ 136,660 tthe ee | 136,660 10,000 
Consumers’ Power Company ..... ae ae 176,850 75,900 5 tite fa ty Pere 
Ontario Power Company a Pes Nal Gere 121,000 29,000 i ih nin 
Edison Electric Illuminating C omp: any, Boston 113,000 30,000 143,000 30,000 "ees pice” SB le eae. Rie 
Utah Power & Light Company ; 24,600 ort So a ae 113,457 113,457 10,000 
Brooklyn Edison Company, Inc... .. | 102,500 25,000 127,500 37,500 a ee a. rea 
Alabama Power Company.. | 60,000 em 760,000 | ...... 67,500 | ...... | a ae 
Consolidated Gas, Electric ‘Light & Power Com-| 

pany, Baltimore...,........... é 62,000 60,000 122,000 eee. 2B ketene” 8 een Sieh. . Peoiowce 
Virginia Railway & Power Company 66,000 27,000 J 2 eer oh i 21,000 3,000 
Puget Sound Traction, Light & Power C omps Any 19,230 8,970 28,200 ea eh” 2 i ane 
Wi isconsin E dison group of comps anies 98,475 10,000 108,475 $20,000 aoe i « eee hibe § Gt whee 
Mississippi River Power Company ten) Weer : i 108,000 ae J ee 
Georgia Railway & Power Company Sth i eee §21,500 $96,700 $12,000 Jl i ae 
Washineton Water Power Company. Cy Das P é 84,372 16,785 101,157 44,000 
Great Western Power Company. . | a ae 32,500 66,000 ‘ Des 
Tennessee Power Company padi 13,000 35,000 13,000 85,500 eae 
Buffalo General Electric Company. . i | ern 95,000 i Sp anes 
Pennsylvania Water & Power Company . 20,000 ew ; 88,000 | Bue 1 esse 
Potomac Electric Power Company. ace’ 67,000 30, a0 87,000 30,000 eed ak: ORR gee OU Se eee 
Minneapolis General Electric Company i fs arr = 57,000 Ae 29,875 | 29,875 
Portland Railway, Light & Power Company 25,327 25,327 59,680 | a en 
Union Electric Light & Power Company, St. Louis..| 76,000 baths 76,000 46,000 Say TOC eet niet eRe: 
Rochester Gas & Electric Corporation : | 35,500 ee 35,500 bake 38,500 J a re 
New England Power Company...... 5,400 10,000 15,400 56,000 Pert 56,000 8,000 
Sierra & San Francisco Power Company 27,000 it 27,000 37,525 seviacind 37,525 9,000 
Great Northern Power Company 6,000 6,000 42,500 | 12,000 | an 
Southwestern Power & Light Comp: any : 39,350 418,000 |57,350 2 6,000 Se | ee a robe one 
Nevada-California Power Company and Southert 

Sierras Power Company..... : ‘* } 8,000 8,000 35,250 1,875 37,125 
Empire District Electric Company | 39,500 39,500 3,750 Sa 3,750 
Michigan Northern Power Comps any | ae ied I, ae 37,875 

Adirondack Electric Powe sr Corporation ta | 6,000 6,000 aa 23,050 23,050 
Acme Power Company, Toledo.............-. 20,000 ‘ 20,000 =| 20,000 e PA ee ie 

GTotals ... B, 229, 986 zs 505,570 3,735,556 379,500 2,659, 979 239,660 2,899,639 141, 000 

















* Includes 42,610 kw. for Northern California Power Company, Consolidated, taken over Oct. 3, 1919 


t Includes 30,000-kw. unit installed by the United States government 
t The 
§ The returns of certain companies are stated in kilovolt-amperes. 


North American Company reports that these companies will install 20,000 kw. to 40,000 kw. in 1920. 


These totals appear to be slightly out of balance, owing to the conversion to approximate kilowatts and inclusion of the companies which reported kilovolt- 


ampere capacity; in these cases a power factor of 86% was assumed 




















STATION & OPERATING PRACTICE 





A Department Devoted to Problems of Installation, Operation and 
Maintenance of Equipment for Economical Generation 
and Distribution of Electrical Energy 





SIMPLE TEST ROD TO 
INDICATE “LIVE”? CABLE 


Glowing of Geisler Tube Indicates that Cable Being 
Tested Is Alive and that It Is Not 
Safe to Work on It 


To make sure that cables are absolutely “dead” before 
working upon them, the Rochester (N. Y.) Railway & 
Light Company is using a cable tester which consists 
of a condenser and a Geisler tube mounted on a long 
rod. The instrument is used by holding the contact 
point on the cable to be tested. If there is a distinct 
glow between the electrodes of the tube, then the 








‘etal Conductor 
of Condenser. 
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Linotape iy, 


of Condenser 





“Terminal which 
/s placed on Cable 


WHEN LINE IS “HOT” THE GEISLER TUBE WILL GLOW 


operator knows that the cable is alive and that it 
should not be handled. To make this positive tests are 
made in immediate succession on a live cable, on the one 
supposed to be dead and on the live one again. This 
assures the tester that the instrument is in working 
condition. 

The condenser which is mounted on the tip of the 
test rod consists of two sheet-metal cylinders separated 
by “linotape” insulation. As the area of the cylinders 
is small and the distance between them is comparatively 
large, the capacity of the condenser is very limited 
and it will have a high impedance which will limit 
the current passing through it. One electrode of the 
Geisler tube is connected to the outer cylinder of the 
condenser, and the other electrode is connected to a 
binding post on the rod shield. 





ARTIFICIAL VENTILATION 
FOR STATION GENERATORS 


Allows Water-Power Machines to Be Operated at 
Rated Capacity During Summer Months 
When There Is a High River Flow 


In the original design of the Holtwood station of the 
Pennsylvania Water & Power Company only natural 
ventilation was provided for each generator and no 
systematic arrangement was made to remove the hot 
air from the generator room or to force cool air into 
the power house. Owing to the large increase of the 
hydraulic prime-mover output over the original plans, a 
limitation in the capacity of the generators was reached 
during the summer months, caused by temperature rise 
in the windings. A number of ventilation tests were 
made on individual generators and on the station as a 


whole, and a double-inlet, single-width, multivane fan, 
rated at 150,000 cu.ft. (400 cu.m.) per minute, was 
installed to supply the first five units at the river end of 
the power house. A volute-shaped chamber was con- 
structed beneath the fan to lead air into the pipe tun- 
nel. This allowed the air to be conducted to the under 
side of the generator through a thrust deck and forced 
up through the generator windings. Without the use of 
artificial ventilation it would not have been possible to 
operate the generating station at rated capacity during 
periods when high river flow coincided with warm 
weather. N. B. HIGGINS. 
Baltimore, Md. 





PIPE VISES HOLD CURRENT 
TRANSFORMERS ON TEST 


Allows Quick Setting Up of Any Size of Transformer— 
Copper Jaws in Place of Steel Jaws Form 
Good Contact Surfaces 


For quick setting up of current transformers to be 
tested the Commonwealth Edison Company, Chicago, 
has devised apparatus which consists of two pipe vises 
in which jaws of 0.5-in. (1.3-cm.) copper have been 
substituted for the original steel ones. The vises are 
mounted on legs of 0.25-in. (6.5-mm.) by 2-in. (5 em.) 
iron. One of the vises is stationary and the other is 
fitted to slide on a track of 2-in. (5-cm.) channel bars 
so that a current transformer of any length may be 
accommodated. A flexible lead is bolted to the jaw 
of the moving vise, a rigid copper bar being bolted to 
the stationary vise. This device makes for very rapid 





. 

















VISES OPEN, SHOWING COPPER JAWS 


work, as no heavy leads have to be bolted on the trans- 
former. Where the transformers are nearly the same 
size so that the standard primary shunt does not have 
to be changed, one transformer can be checked for 
ratio and phase angle every ten minutes. Current as 
high as 1000 amp. is used with no overheating at the 
contact surfaces. 
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TWO CABLES INSTALLED 
FOR GENERATOR LEADS 


Are More Flexible than One Lead and Have Greater 
Carrying Capacity on Account of Greater 
Heat-Radiating Surface 


Pecause of greater flexibility and greater carrying 
capacity, two 1,250,000-cire.mil. cables, instead of one 
2,500,000-circ.mil. cable, are installed in each leg of the 
generator leads of machines in the Long Beach steam 
plant of the Southern California Edison Company. If 
one cable should be destroyed, the machine would not 
entirely be out of service, for the other lead could carry 
part of the load while repairs were being made. The 
greater carrying capacity of the two smaller cables con- 
nected in parallel is accounted for in the fact that they 
have a greater heat-radiating surface. In fact, the safe 
current-carrying capacity of two 1,250,000-cire.mil. 
cables is 1600 amp., whereas that of one 2,500,000-circ. 
mil. cable is only 1270 amp. 

Expressing this in another way, two 875,000-circ.mil. 
cables in parallel have the same carrying capacity as 
one 2,500,000-cire.mil. cable, and having 750,000 cirec.mil. 
less copper they cost less. In general, when it is nec- 
essary to use cables larger than 500,000 cire.mil. it is 
cheaper and also easier to install two cables of smaller 
size in parallel. F. B. LEwIs, 

Superintendent Los Angeles District. 
Los Angeles, Cal. 





GROUNDING PRACTICES 
OF CENTRAL STATIONS 


Methods of Testing House Wiring, Effect of Ground 
on Accuracy of Meter, Etc., as Brought 
Out in Convention Discussion 


There are almost as many varieties of grounding 
customers’ connections as there are central stations, the 
variations usually being due to local conditions. Several 
methods were pointed out at a recent meeting of the 
Southeastern Section of the N. E. L. A. 

When a metal-piping system is not available, the 
next best ground is one to permanent water depth, 
according to the experience of one engineer. In this 
connection it was pointed out that certain amounts of 
energy can be transmitted continuously by grounds 
without varying the resistance. After this amount has 
been transmitted the current dries out the surrounding 
earth, resulting in a rapid rise in resistance. This is 
an important consideration in surface grounds. Con- 
ductivity of grounds, it has been found by tests, can be 
increased as much as twenty-five times by frequent salt- 
ing. With a uniform soil and moisture condition the 
contact resistance of a pipe ground is proportional to 
its length in the ground up to about 8 ft. (2.5 m.). 
Beyond that depth tests have shown that the contact 
resistance is not materially lowered by increasing the 
depth of pipe. Placing the pipe 16 ft. (5 m.) instead 
of 8 ft. lowers the resistance only about 5 to 10 per 
cent. The size of the pipe is largely determined by the 
driving requirements and the longer life of a large 
pipe, but not from difference in contact resistance. 
Doubling the size of pipes gives only about 5 to 10 
per cent lower resistance, while driving pipes a few 
inches or a foot apart is equivalent to one pipe of a 
large size. Pipes driven not less than 6 ft. (1.8 m.) 
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apart and connected in multiple give a combined re- 
sistance proportioned to the number of pipes. 

Attention was called to the fact that lightning-ar- 
rester grounds should never be made to the same ar- 
tificial grounds as secondary grounds or those of 
other electrical apparatus. Arrester grounds should 
therefore be at least 20 ft. (6 m.) from other grounds. 

One central station in the South tests consumers’ 
house wiring before making ground connections by 
means of a megger after all inside wiring grounds have 
been removed. The permanent ground connection in- 
side the consumer’s premises is made by the contractor, 
the central station making such ground connections only 
when connecting ranges the wiring of which the com- 
pany installs. 

On the lines of another company it was found that 
more meters ran fast on light loads when the secondary 
was grounded than on ungrounded systems. Further- 
more, a higher resistance ground in the house wiring 
caused a meter to run on no load, and a lower resist- 
ance ground would blow a fuse. 





DISCONNECTING SWITCHES 
OPERATED MECHANICALLY 
All Phases Are Opened Simultaneously by Means of 


Handles, Preventing Accidental Opening of 
Phase of Adjoining Circuit 


Accidental opening or closing of a phase of a cir- 
cuit adjacent to the one to be operated is impossible 
operated 


with the mechanically disconnecting 

















HANDLE CONTROLLING DISCONNECT SWITCHES MAY BE 
LOCKED IN EITHER POSITION 


switches snown herewith which are in use in stations 
of the Philadelphia (Pa.) Electric Company. The 
three switches of the three phases of the circuit are 
interlocked so that the operation is easy, quick and 
safe to the operator. 



































INDUSTRIAL APPLICATIONS 





The Economical Utilization of Electrical Energy in Mills and Factories 
Together with Practical Details of Installation, Control, 
Testing and Repair of Equipment Required 





ROTARY CONVERTER USED FOR 
INTERMITTENT LATHE DUTY 


Machine Which Furnishes Alternating Current for 
Testing in a Motor-Repair Shop 
Does Double Duty 


Situated in the heart of a direct-current district 
of New York City, the Peerless Engineering Company 
is called upon to repair comparatively few alternating- 
current motors. The alternating-current motors re- 
paired, however, are thoroughly tested in this shop, 
a rotary converter operated inverted furnishing the 
necessary energy for this purpose. Because alternating 
current is not used very often, a pulley has been at- 
tached to the motor shaft so that the converter can be 
used to drive a speed lathe directly beneath it. The 
belt which is used for transmitting the power can be 
easily removed from the lathe when alternating current 
is needed. THEODORE C. KATSIGRIS. 

New York, N. Y. 





DATA ON STORAGE-BATTERY 
HAULAGE BY RAILROADS 


Average Cost of Operating Thirteen Machines in Rail- 
road Service Varies from 63 Cents tu 
$1.48 per Service Hour. 


Owing to the character of the work done by storage- 
battery-driven tractors and trucks and the length of 
haul made, there is considerable variance in the costs 
of operating these machines. The condition of roadway 
and the wages paid the driver are also different in dif- 
ferent localities. Below are given briefly some of the 
conditions under which trucks operate at four different 
railroad shops: 

At location No. 1 the trucks operate on paved streets 
and through no mud. The length of haul is about 1000 
ft. (8300 m.) and no grades are encountered. In location 
No. 2 there are no grades, but the trucks operate on 
gravel roads, which are sometimes very muddy; this 
condition sometimes causes the trucks to get stuck on 
the road. The maximum haul is about 4 mile (0.8 km.) 


for the driver, ranges from 16.6 cents to 55.4 cents per 
hour. The wages for the driver vary from $91 per month 
to $208 per month, but in the reality the labor expense 
is high because two men are used working on different 
shifts. The total cost of service per hour ranges from 
62.9 cents in location No. 4 to $1.48 in location No. 2. 





SPRING COIL AND STOP 
PREVENT SWITCH DAMAGE 


Coil Spring Inserted in Cord of Pull Switch and 
Heavy Wire Stop Prevent Switch Breakage 
in Industrial Plant 


The frequent breaking of switches because of rough 
and careless handling has been eliminated in the factory 
of the American Can Company of Chicago by the 
adoption of a foolproof switch cord. In this factory 
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COILED SPRING AND WIRE STOP SAVE SWITCH 


the lights are controlled by Cutler-Hammer pull- 
switches mounted overhead in outlet boxes, one type 
of which is shown in the illustration. 












































AVERAGE COST PER MACHINE PER HOUR OF SERVICE 
Repairs and Energy Driver 

Number of| Average —-- , —_—— Total Cost 
Location |Number of} Monthsin| Hours Run Cost of Cost per Cost per Total per Service 

No Machines | Service per Month Material Cost of Hours of Service Costs Hour 

and Energy Labor Total Service Total Hour 
1 l I No Record $12.69 $11.69 $24.38 ery ms Ce: eh ue tee re Peete eens 

2 5 5 226 32.71 92.34 125.05 $0.554 $208.89 $0.924 $333.94 $1.478 

3 4 7 210 24.01 46.67 70.68 . 336 180.00 857 250.68 1.193 

4 3 7 197 1.22 31.55 32.77 . 166 91.11 463 123.88 .629 



































and the average haul about 500 ft. (150 m.). Locations 
No. 3 and No. 4 are very much the same as No. 2. 

An analysis of the data shows that the cost of service 
for all the items of operation, exclusive of wages 


A small coiled spring is incorporated in the switch 
cord. Below this spring the cord passes through a 
hole in a stop made of No. 10 galvanized iron wire, 
so that if the string is jerked suddenly the spring 
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will relieve the switch of any strain without interfer- 
ing with the switch operation. Should a hard steady 
pull be given the string, the bottom coil of the spring 
will strike the wire stop and prevent injury to the 
switch mechanism. The reduction in frequency of cord 
breakage has proved the value of this device. 





LAMP RENEWAL AND THEFT 
IN MINES ARE REDUCED 


Service Changed from 230 Volts to 57.5 Volts —60- 
Volt Lamps Used — Circuit Changed from 
Two-Wire to Five-Wire System 


The loss of lamps from breakage and theft had been 
so excessive in a group of iron mines on the Marquette 
(Mich.) range that some action had to be taken to 
eliminate the expense this incurred. The situation was 
handled by using 60-volt tungsten lamps in place of the 
220-volt tungsten lamps which had been in service. 
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METHOD OF CONVERTING 230-VOLT CIRCUITS INTO FIVE-WIRE 
57.5-VOLT CIRCUITS 


Rewiring with heavier conductors was not necessary 
because the mines had been liberally wired for 220-volt 
carbon lamps before the units were changed to tungsten 
lamps of the same voltage. As a result the copper in 
the various circuits proved to be large enough to carry 
60-volt tungsten lamps of the same wattage as the 220- 
volt tungsten lamps which had previously been in use. 

The supply voltage to the lamps was changed in two 
ways. The bulk of the lighting was supplied through 
the standard 230-volt transformers by the aid of balance 
coils connected between each outer wire and the middle 
115-volt tap. This gave a five-wire system with 573 
volts between adjacent wires. The circuits were divided 
up as equally as possible and connected to the trans- 
formers in this way. Where lighting service was con- 
nected at some considerable distance from a transformer 
the same results were obtained by the use of an auto- 
transformer with three equally spaced taps between the 
two outer wires. This gave a five-wire system, as in 
the other example. 

The highest potential that the 60-volt lamps can be 
subjected to with this arrangement is 574 volts, and 
some lamps receive a few volts less. This decreases 
the efficiency of the lamps, but it also increases their 
life, and the greater life is of more importance in this 
case than a slight difference in efficiency. 

F. C. STANFORD, 
Cleveland Cliffs Iron Co. Chief Electrical Engineer. 
Ishpeming, Mich. 
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CHANGE OF MOTOR IMPROVES 
OPERATION OF PAPER MILL 


Squirrel-Cage Induction Motor Replaced by One with 
Wound Rotor, Eliminating Compensator 
Trouble and Line Disturbances 


When a 100-hp., 2200-volt squirrel-cage induction mo- 
tor was used to drive a hog in a pulp and paper mill, 
considerable trouble was experienced when knives were 
changed. In making the change, which was necessary 
twice a day, the motor had to be inched to bring the 
knives to the proper position and often contacts of the 
compensator would be burned during the process. In 
addition ares were formed, burning the oil and fiber in 
the case. The trouble was eliminated by replacing the 
induction motor with a wound-rotor type because no line 
disturbance was caused by the wound-rotor motor in 
starting. W. B. SMITH, 

Van Buren, Me. Aroostook Pulp and Paper Mill. 





RADIANT RESISTOR FURNACE 
FOR DISTILLING SCRAP ZINC 


Data for a Thirty-seven-Hour Run to Show Behavior 
of Furnace After Starting Up and Under 
Running Conditions 


In 1915, when the cost of high-grade zinc increased 
so rapidly, experiments on the distillation of low-grade 
or scrap zinc began to be worth while and a furnace 
was built and operated at the Fitzgerald Laboratories 
at Niagara Falls, N. Y. Some of the operating results 
given by F, A. J. Fitzgerali before a recent meeting of 
the American Electrochemical Society are presented 
here. The data on a run of thirty-seven hours were 
taken to show the behavior of the furnace after starting 
up and also what may be expected from it with con- 
tinuous running under constant conditions. Energy 
measurements were made at the furnace. The zinc was 
charged in a molten state, so that energy consumption 
for melting is not included. The data follows: 


Data Condition 
for During 
Entire Last Nine 
Run Hours 
Length of run, hours............... 37 8.9 
Average power used during distillation, kw $5.3 54.4 
Total energy for distillation, kw.-hr.. 2051 484 
Minimum temperature of zine entering condenser, 
deg. C te rer 1040 
Average temperature of zinc entering condenser, deg. C 1225 1250 
Average temperature of zinc in premelter, deg. C 550 550 
Weight of zinc condensed per hour, kg 43 51 
Energy per kilogram of zinc, kw.-hr 1.29 1.06 
Energy per pound of zinc, kw.-hr a 0.59 0.48 


The energy used for premelting during the last nine 
hours of the run is as follows: 


Weight of zine melted, kg. “ ee cing 968 
Energy consumed for melting, kw.-hr. .. 216 
Energy per kilogram of zinc, kw.-hr. a0.22 
Energy per pound of zinc, kw.-hr....... 0.10 
Weight of zinc transferred from melter to furnace, kg 63 
Energy used to melt 632 kg. of zinc, kw.-hr 13 


By referring to the figures given above for the last 
part of the distillation it is found that the total energy 
used in producing 455 kg. (1001 lb.) of distilled zinc 
was 623 kw.-hr.; hence the total energy consumed per 
kilogram of zinc was 1.37 kw.-hr. The zinc refined by 
distillation in this experiment was only 72 per cent of 
the amount charged, therefore the amount of zine which 
had to be premelted was greater than would have been 
the case had the distillation been carried further. 
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CENTRAL STATION SERVICE 





A Department Devoted to Commercial Policy and Management Topics 
Including Methods of Increasing the Use of Electric 
Light, Power and Heat 
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THE RISING COST OF 
ELECTRICAL SERVICE 
Commission’s Data Show It Cost 3.87 Cents to De- 


liver Average Kilowatt-Hour in Town of 
5,000 in 1918 and More in 1919 


The unit cost of the Noblesville (Ind.) Heat, Light 
& Power Company for 1918 are given in the accompany- 
ing table. 


SEO. BOSE COPA ono 0s a Peak EEe ReKncecder $0.0230 
Transmission and transformation...........eseee6. .0004 
Pi RE ars emp yar 2 Oe Ae ee wituaia 0008 
ey ee en ee eee eee ee .0009 
COPIED! CSc CCi Ae oe db ceh eek eae bt ba ws a ORS .0012 
NE Food ok ve Re OL ea oa ae wee ae eae F 0042 
SRD GR EURO 4. 0's bes bee we Nae CACORE Ree eer 0022 
set rr’ fom “4 ‘ ; pitta adden Chuo 0022 
ee ae are ey CS ST ewe ere eet .0038 

Total operating expenses per kw.-hr.....cceeeeees $0.0387 
Grogs reventie per BRWishi seks iccccccsesvcsedsevess 0471 

Gross income per: BW sos cccdienccscestnceedeses $0.0084 


These facts were brought out by the Indiana Public 
Service Commission in the recent rate case of the 
Noblesville company. The company at the time of 
investigation was operating 600 kw. in turbine and 
450 hp. in engines to carry its electric and steam heat- 
ing load. 

In addition to bringing out these data “the commis- 
sion’s accountants have estimated the total revenue and 
total operating expense of the electric and heating 
departments for entire year 1919 on the basis of the 
actual revenue and expense for the first six months of 
the year. It is estimated that the total gross revenue 
of the electric department for the year 1919, corrected, 
will be $94,132.14, and the total operating expense, 
including taxes and depreciation, will be $78,758.46, 
which will leave a gross income of $15,423.68. It is 
estimated that the total gross revenue of the heating 
department will be $12,510.88, and the total operating 
expense including taxes and depreciation will be $11,- 
718.36, which will leave a gross income of $792.50. On 
this basis combined income of the two departments will 
be $16,216.18, which is equivalent to a return of only 
4.8 per cent on a value of $333,000. 

“This return would not be reasonable within the 
intent of the law and would not be sufficient to main- 
tain company’s credit. The testimony of financial 
experts is to the effect that a utility should have a 
return of from 8 per cent to 10 per cent in order to 
maintain its credit. In these times, when the cost of 
money is unusually high and its purchasing power ab- 
normally low, a return of 7 per cent on an investment 
of this kind cannot be considered excessive, and such 
a return was permitted in this case. 

“The evidence shows that the annual expense will be 
heavily increased over the estimate shown in the audit 
mentioned above. The heating department for the 


whole year 1918 showed an actual operating deficit of 
$1,625.50, and it is unlikely that its showing will be 
improved this year. Certain increases in the cost of 
labor and material that occurred during the first six 
months are but slightly reflected in the expense account. 
Certain other increases have occurred since the close 
of the period ending June 30, 1919, covered by the 
audit. Wages and salaries in this case, as well as every- 
where else, show a decided upward trend, without any 
indication that the crest has been reached. The upward 
trend of labor costs is indicated by the fact that peti- 
tioner paid for labor during the first six months of 
1918, $12,377.22, during the last six months of 1918, 
$15,212.44, and during the first six months of 1919, 
$16,532.14. 

“The audit indicates that the company’s taxes for 
the year 1919, amount to $3,974.40. The evidence 
shows that taxes payable in 1920, which should be 
included in operating expense will amount to $6,093.40, 
an increase of $2,119.00, which should be taken into 
consideration in estimating the annual requirements.” 





DATA ON DAYLIGHT SAVING 
IN BOSTON RESIDENCES 


Computation Giving Idea of What May Be Expected 
in Different Months Under Daylight Saving 
and No Daylight Saving 
BY R. S. HALE 
Superintendent Special Research Department, Edison Electric 
Illuminating Company of Boston 

It has been very hard to compute the effects of 
daylight saving, since the figures for any month are 
affected first (though not most) by daylight saving 
and next by the growth of business; i.e., if more new 
customers are connected in one month than another, 
that affects the income or consumption figures. The 
amount of sunshine during the month, the general 
condition of business, etc., all make it hard to com- 
pute separately the effect of any single cause such 
as daylight saving. 

There is a method of computation that prevents the 
growth of the business from vitiating the computation 
as to the effects of daylight saving. This method is not 
to use the figures for, say, this July, as compared with 
last July, but to use the percentage that each July 
bears to the year’s business. The year’s business, 
however, may not be taken as the calendar year or 
fiscal year, but for each month in turn has to be taken 
to include the six preceding months and the five suc- 
ceeding months, and then again as the year that 
includes the five preceding months and the six suc- 
ceeding months, and then the two percentages are 
averaged. This should give accurately the figures 
for the relation or percentage that each month bears 
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to a year’s business, but of course it is necessary to 
wait six months to determine whether a high or low 
month is due to an increase of business or something 
that will affect all later months, or to some temporary 
cause, such as sunshine or daylight saving. 

Using this scheme, it is not yet possible to compute 
the effects of daylight saving for the summer of 1919. 
A comparison between 1917 and 1918 has been worked 
out for residence customers, based on 10 cents per 
kilowatt-hour. 

The following table gives the comparative results 
for a customer whose yearly bills total about $100 and 
for a customer whose yearly bills total about $20: 





1917 1918 1917 1918 
No Daylight Daylight No Daylight Daylight 
Saving Saving Saving Saving 
Month $100 customer $20 customer 
January... $12.90 $12.90 $2.60 $2.60 
February....... 10.70 10.70 2.14 2.14 
_ OS 9.50 9.50 1.90 1.90 
April... 7.90 7.40 1.58 1.48 
Se ae 7.10 6.40 1.42 1.34 
a 6.30 5.80 1.26 1.16 
Se 5.00 4.50 1.00 0.90 
August....... 4.20 3.70 0.84 0.74 
September. . 5.80 5.40 1.36 1.38 
October 8.50 7.90 1.70 1.54 
November..... 9.90 9.90 1.98 1.98 
December. . 12.20 12.20 2.44 2.44 
Total.. $100.00 $96.60 


It should be noted that the totals for the $100 
customer add up to 100 per cent without daylight 
saving and 96.60 per cent with daylight saving, show- 
ing a gain to the householder of 34 per cent. 

In making up these figures the actual results come 
out a little over 100 per cent in the year without day- 
light saving and a little under 100 per cent in the 
year with daylight saving because the comparison 
necessary runs back into the preceding years. Slight 
adjustments have been made so that the year without 
the daylight saving gives 100 per cent. 

Although the above figures are based on nearly 
100,000 customers and on from 1,000,000 kw.-hr. to 
2,000,000 kw.-hr. per month, yet the actual figures in 
the months of the past years vary somewhat from the 
table above given. For instance, comparing April 
1917 with April 1918 there was a difference of about 
$1, as compared with the 50 cents in the above table 
(for the $100 per year customer). The reason for 
this was that April 1918 had considerable more sun- 
shine than the previous April and this added to the 
effect of daylight saving. Vice versa, the actual 
figures for August 1918 were very nearly the same 
as August 1917, but this was because there was less 
sunshine in 1918 and this partly balanced the effect 
of daylight saving. 

There are still other variations in the actual figures 
besides those for which sunshine and cloudy weather 
account. For instance, a big increase in business in 
some particular month would affect that month 
slightly even with the statistical methods here used. 
The question of Sundays and holidays also causes 
slight variation between months of different years 
even when the meters are read every day. 

It is also very likely that the effect of daylight 
saving is slightly different in the months like June 
and July from what it is in April or September; and, 
furthermore, these figures ought to show slight effect 
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of daylight saving in April, since the bills of April 
include some of March business, and again these 
figures ought to show some slight effect of daylight 
saving in the month of November, since the November 
bills include some of October business. 

It is very hard to get any very accurate figures, 
especially for any particular month, because of the 
difference in hours of sunshine between one month 
and the same month of another year. 

In the judgment of the writer, however, the table 
gives a good idea of what may reasonably be expected 
in the different months under the conditions of day- 
light saving and no daylight saving. It must be re- 
membered that for any individual customers the dif- 
ference is tremendously greater. It is as apt to be 
one way as another, however. The table shows the 
different averages to be expected and nothing more. 





ISOLATED PLANTS COMPARED 
WITH CENTRAL STATIONS* 


Twelve Modern Small Plants Averaged 9 Lb. of Coal 
per Kilowatt-Hour, Compared with 2.2 Lb. 
for Central Station 


Some conclusive figures on the economy of central- 
station energy compared with that of small isolated 
plants were brought out in Chicago during the war. 
About a dozen small plants in the center of the city 
were not operated during the summer when the exhaust 
steam was not needed for heating, and central-station 
power was used in their stead. The total maximum 
demand of these plants was 2176 kw. They were modern 
in every way, having been installed within the last five 
years. The operating records of the test showed con- 
sumption of about 9 lb. of coal per kilowatt hour. The 
net saving in coal which was estimated on a conserva- 
tive basis from the difference between the operating 
efficiencies was 13,000 tons per year. These 13,000 tons 
consumed in a large central station would furnish 
enough electricity for Marshall Field & Company’s re- 
tail store for a year and a half, or would equal the 
consumption of a city of 35,000 for a period of one 
year. 

Among small plants recently investigated is one of 
5000 kw. capacity in three units. This plant is modern 
in every way. It is operated condensing and has avail- 
able an unlimited quantity of cooling water. The actual 
operating record shows the plant is using 74 lb. of coal 
per kilowatt-hour. This poor showing is probably due 
to the fact that the load on this plant is a variable one, 
but if this load were carried by the central station, the 
saving in coal would be about 5000 tons per year. In 
this particular plant no complications arise out of using 
exhaust steam for heating as the plant runs condensing 
the entire year. In another plant investigated, a 
1000-kw., modern steam turbine, running condensing by 
the use of a cooling tower, has been using coal at the 
rate of 12 lb. per kilowatt-hour for several years. 

These figures bring out the economies of central-sta- 
tion generating, which are due to the diversity factor 
of load, the greater efficiency of the larger units, and 
the smaller amount of reserve equipment required on 
account of interconnection of plants. 





*Extract from a paper presented by. George H. Jones before 
a joint meeting of the American Institute of Electrical Engi- 
neers, Electrical Section of the Western Society of Engineers 


and the Illuminating Engineering Society of Chicago, Nov. 24, 
1919. 











DIGEST OF ELECTRICAL LITERATURE 





Including Brief Abstracts of and References to Important Articles 
Appearing in the Scientific and Engineering 
Press of the World 





Generators, Motors and Transformers 


Form Factor—F. M. DENTON.—The author points 
out that the commonly accepted statement that a peaked 
wave has a higher form factor than a flat-topped wave 
is often wrong. He discusses the hearing of form 
factor upon iron loss and finally describes a simple 
form of apparatus by means of which waves of voltage 
may be produced having a very wide range of form 
factors and the values of these form factors demon- 
strated.—London Electrician, Oct. 24, 1919. 

Concrete Parts for Generators.—C. M. HACKETT.— 
The development of large hydroelectric projects 
quires the economical use of materials and manufactur- 
ing facilities in the construction of the electrical equip- 
ment. Some of the large alternating-current generators 
require stator frames and bearing support castings 
of enormous size, which tax manufacturing and ship- 
ping facilities as well as add considerable expense 
to the equipment. The author points out that the use 
of concrete may offer a solution to these problems in 
certain cases and calls attention to some of the possible 
uses of concrete in the construction of large units, 
setting forth some of the special features to be looked 
for in the design and installation. ‘This construction, 
it is pointed out, would offer many advantages in the 
case of the outdoor type of generating stations.—General 
Electric Review, November, 1919. 


re- 


The Kapp Vibrator and Its Use.—K. PERLEWITz.— 
Various types of triple vibrators, as built by Bergmann- 
Werke and Oerlikon, are demonstrated by means of 
photographs and diagrams, and their application for 
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IMPROVEMENT IN INDUCTION-MOTOR CHARACTERISTICS 


decreasing the wattless magnetizing current of large 
three-phase induction-motcrs is considered. Best results 
are obtained when the phase compensation is supplied 
on the rotor side to large units of low speed and 
variable output, as in rolling mills and hoists. A set 
of curves indicate the improvement obtained in a 
213-kw., 500-volt, 50-cycle, 167-r.p.m. induction motor, 
the full-drawn lines showing the conditions with vibra- 


tor and the dotted lines referring to the same motor 
when no phase compensation is used.—Elektrotechnische 
Zeitschrift, Aug. 21, 1919. ° 


Generation, Transmission and Distribution 


Additional Power Supply for Berlin.—During the lat- 
ter part of the war a 100,000-volt transmission line from 
Bittefeld to Berlin was completed, which is said to have 
relieved the railroads around the capital to the extent 
of 300 to 400 tons of coal per day. The line is 132 km. 
(82 miles) long; it has three aluminum cables of 120 
sq. mm. (somewhat bigger than No. 0000) on steel poles 
at a 250-m. (82-ft.) span, and transmits 20,000 kw.— 
Helios, March 9, 1919. 

Efficient Operation of Central Power Stations.—J. D. 
MORGAN.—The efficient operation of central power sta- 
tions involves knowledge of accurate records, both daily 
and monthly, of the operation of every unit and of the 
station as a whole, systematic testing of all units to de- 
tect any falling off in efficiency and the exact cost data 
and the distribution of total cost in the various depart- 
ments of the plant. This article presents data and 
curves of importance to power-plant operators.—Power, 
Oct. 7, 1919. 

Electricity’s Future in French Agriculture.—A. DE- 
LAMARRE.—Holding that the application of electrical 
processes to agricultural labor can only be advantageous 
when applied to large stretches of land, inasmuch as it 
involves the tying up of considerable sums in capital 
expenditures, the author examines the two methods that 
present themselves. In the first, that of co-operative 
effort, he feels no confidence. He favors, rather, the 
other, which involves the “rejoining of properties too 
much cut up.” That the French peasant could be brought 
to favor such a plan is, the author admits, more than 
doubtful.—Revue Générale de l'Electricité, May 31, 
1919. 

Hydroelectric Stations in the South of Italy.—A 
very important hydroelectric scheme has been com- 
menced on the Sila Plateau, in the south of Italy. By 
damming the rivers Arvo, Neto and Ampollino, three 
large artificial lakes will be formed, having a combined 
capacity of about 235,000,000 cu.m. of water. This 
reserve of water, which will be harnessed by means of 
three successive generating stations, will maintain a 
constant stream of 8.50 cu.m. per second, with a mean 
maximum head of 700 m. The energy to be produced 
will amount to 168,267 hp. continuously throughout the 
year, and the capacity of the machinery to be installed 
will be 300,000 hp. In June last a contract was entered 
into for the immediate commencement of operations as 
regards the Ampollino, the artificial lake in connection 
with which will have a capacity of 61,000,000 cu.m. 
There is every reason for hoping, provided that the 
work was commenced at the above-mentioned time, that 
by 1921 no less than 50,000 hp. will be available for 
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the use of the industries of the region in question.— 
Technical Review, Oct. 28, 1919. (Abstracted from 
L’Industria, August, 1919.) 


Traction 

Electric Motor Vehicles, Their Construction, Care 
and Upkeep.—F. AYTON.—The writer discusses the most 
important differences between the two main types of 
batteries at present in use. He states that, given the 
small amount of careful attention required in the case 
of the lead-plate cell, there is really nothing to choose 
between this type and the Edison type.—Electric 
Vehicle, November,-1919. 

Electrolysis and Modern Cable Construction.—W. W. 
WALSH.—The writer discusses the use of negative 
feeder copper, the insulation of rails and the drainage 
of roadbeds to prevent leakage current in electric 
railway systems. The insulation of pipe in the vicinity 
of the rail returns and other means of reducing the 
destructive effects of electrolysis are also considered. 
—Proceedings A. I. and S. E. E., April, 1919. 


Electric Industrial Trucks—The Allgemeine Elek- 
tricitits Werke have produced electric industrial trucks 
with a carrying capacity of 1000 kg. The platform area 
is 2300 m. by 1300 m., and the height from the ground 
540 mm. The platform is sprung on both axles, one 
axle being driven and fixed, the other being used for 
steering. The turning radius is 2m. The motors are 
switched into circuit by a foot pedal that releases the 
brake at the same time. Two inclosed motors drive the 
axle by a 1:8 reduction gear. Three speeds of 50, 
100 and 150 m. per minute are obtainable. The battery 
is suspended in wooden crates under the platform, and 
is accessible by a trap door.—Technical Review, Oct. 28. 
(Abstracted from Mitteilungen, March, 1919.) 


Installations, Systems and Appliances 

Electropneumatic Device for Electrically Driven Air 
Compressors.—GEORGE J. DUCKETT.—In dealing with 
an electrically driven air compressor for intermittent 
service some difficulty was experienced in starting the 
compressor when the piston was half-way through the 
compression stroke. For this condition it would 
normally have required a starting» device for a motor 
twice the size of that in usa By means of an 
xutomatic arrangement, however, which released the 
cylinder compression on starting up the motor, only 
the normal starting currents were drawn from the 
motor and the starter was very much relieved.— 
London Electrician, Oct. 31, 1919. 


Motor Protection—In certain types of motors, such 
as squirrel-cage induction motors, the starting currents 
are so great that ordinary fuses have to be chosen of 
too large a capacity to give adequate protection on 
normal load. For such cases the Allgemeine Elektrici- 
tats Gesellschaft has designed special types of pro- 
tective devices. In one form these are screwed plugs 
supporting a chamber containing the junction of two 
contact pieces, held together by solder, one of the con- 
tacts being under the action of a spring that causes 
the junction to open as soon as the solder melts. These 
plugs can carry six times the normal current for short 
periods without breaking the circuit, but operate with 
steady loads of 30 to 40 per cent above the normal. 
After they have opened, the contacts may easily be 
restored to their original condition by soldering them 
together again. The capacity of these plugs is up to 
600 volts and 12 amp. For higher voltages and cur- 
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rents a second form of the same device is used. In 
this the moving contact is U-shaped, one arm of the 
U being hinged and the other being soldered to the 
fixed contact. A spiral spring causes the moving con- 
tact to rotate about the hinge so as to make a long 
break. The arc that is formed on breaking circuit is 
drawn through a slit in a non-conducting shield, in which 
contacts are open at their widest. This aids the ex- 
tinction of the arce.—Technical Review, Oct. 28. (Ab- 
stracted from Mitteilungen, May, 1919.) 


Miscellaneous 


Some Tests of Light Aluminum Casting Alloys; the 
Effect of Heat Treatment.—P. D. MERCIA and C. P. 
CARR.—The mechanical properties of a number of dif- 
ferent compositions of cast light aluminum alloys have 
been determined, as well as the resistance to the action 
of alternating stresses of three commonly used alloys. 
Comparison was made of the resistance of some well- 
known alloys to corrosion in the salt-spray test. It was 
found that the effect of heat treatment of cast alloys, 
consisting of annealing at 500 deg. C. and cooling in 
air from that temperature, followed by aging for sev- 
eral days before testing, produced an increase in the 
tensile strength and the hardness, with an attendant 
decrease, usually, in the elongation. The application 
of such a heat treatment to light aluminum castings 
seems to have commercial possibilities.—United States 
Bureau of Standards Technical Paper No. 139, Oct. 24, 
1919. 

Dynamic Balancing of High-Speed Rotating Machin- 
ery.—H. HEYMANN.—Static unbalance is caused by a 
single force, dynamic unbalance by a force and a 
couple acting in a plane through the axis of rotation. 
The balancing consists in adding another force and 
another couple which just annul the unbalancing force 
and couple. For this purpose must be determined, 
first the plane of the couple and then the weights to 
be put in this plane. To obtain these data the rotor 
is spun in elastically arranged bearings and _ its 
resonance oscillations are observed. Various com- 
mercial machines operating on these principles are 
discussed, such as those due to the Norton Grinding 
Company, the Allgemeine Elektricitaéts Gesellschaft, 
Ludwig Loewe and Akimoff. The author then proceeds 
to describe two balancing methods, due to himself, 
where no computations are necessary. The first is 
called the progressive method due to the stepwise 
approach to a balance. It is carried out in a machine 
by Schenck, where both bearings are mounted on 
vertical plane springs, balance being obtained succes- 
sively with one or the other bearing clamped. Upon 
suggestion of Lawaczek the oscillations of the free 
bearing are traced upon a paper disk on the end of 
the shaft. The symmetry plane of the diagram is 
the plane of unbalance, and the necessary weight is 
proportiona] to the resonance deflection. Mechanica! 
diagram-tracing devices are used up to 1500 r.p.m., 
but with optical registration a similar method is used 
even above 20,000 r.p.m. It is claimed that the plane 
of unbalance can be determined to 1 deg. or 2 deg., and 
that displacements of the center of gravity can be cor- 
rected for to 0.001 mm. or better. In the other, more re- 
cent method a complete balance may theoretically be 
obtained in one continuous run, during which size and 
position of the two weights necessary for a balance, are 
determined without any computation.—Elektrotech 


nische Zeitschrift, May 22-29 and June 5, 1919. 
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NEWS OF THE INDUSTRY 





Chronicle of Important Events and General Activities 
in the Technical, Commercial and 


Manufacturing Fields 





News in Brief 


Summary of Important Happenings 
in the Industry During the 
Week 


The attention of the industry has 
been turned this week to the very 
promising progress of the Senate on 
the long-delayed bill to permit water- 
power development. As this issue goes 
to press the Washington correspondent 
of the ELecTricAL Wor.p telegraphs 
that the prospects for a vote within a 
few days are very encouraging. No 
element in the country has a keener 
appreciation of the economic impor- 
tance to the entire nation of sure con- 
servation and use of water powers than 
the electrical industry; none has la- 
bored more strenuously to press its 
conviction upon public consciousness. 
At last real action appears to be at 
hand. 

President Ballard of the National 
Electric Light Association has left San 
Francisco on his way to New York to 
attend the important national commit- 
tee meetings on Jan. 29 and 30. He 
will be joined later by John A. Britton, 
chairman of the public policy commit- 
tee. Mr. Ballard is making stops at a 
number of cities on the way East to 
further association matters. 

Secretary of War Baker has agreed 
to approve the Chicago South Shore 
improvements, including the Illinois 
Central electrification, if a few slight 
changes are made in the agreement 
principally to take care of conditions 
which may materialize in the future. 
The modifications required by Mr. 
Baker have been practically agreed to 
by the interested parties in Chicago, 
and the actual issuance of the permit 
is felt to be a matter of only a short 
time. 

The electrical apparatus committee 
of the National Electric Light Associa- 
tion was scheduled to meet at Louis- 
ville, Ky., Jan. 15 to 17, inclusive. 
Reports of the sub-committees were to 
be discussed and the data compiled for 
presentation at the national convention. 
These data will be edited at the one 
remaining meeting of the committee. 

Ground has been broken for the 200,- 
000-kw. ultimate capacity of the Lake- 
side power plant of the Milwaukee 
Electric Railway & Light Company. 
The first section will be rated at 40,000 
kw. and two additional sections of 
$0,000 kw. each will be added later. It 
had been planned to build this plant 
in 1917, but it was postponed on ac- 
count of the war. 


John B. Miller, chairman Southern 
California Edison Company, will be 
chairman of the convention committee 
at the N. E. L. A. gathering in Pasa- 
dena on May 18 to 22. 


George Eastman of the Eastman 
Kodak Company, Rochester, N. Y., is 
revealed as the mysterious “Mr. Smith” 
who has given generously to the Massa- 
chusetts Institute of Technology. Mr. 
Eastman’s gifts to this institution ag- 
gregate $11,000,000. 

Stone & Webster have been advised 
by cable of new construction work 
which they are to direct for a 30,000 
hp. hydro-electric development near 
Nagoya, Japan. The total cost will be 
in excess of $5,000,000. The property 
is owned by the Kiso Electrical & In- 
dustrial Company of Japan. 


The Detroit Edison Company is ask- 
ing customers to curtail service between 
7 am. and 5 p.m. This action was 
made necessary by lack of generating 
capacity due to trouble with machinery 
in its plants as well as to the lack of 
reserve capacity resulting from war 
conditions. 

A report of the Bureau of the Census 
on telephone systems in 1917 shows 
that the Bell system controlled over 
four-fifths of the total wire mileage 
and had over three-fourths of the em- 
ployees of the industry. 


Under the auspices of its lighting 
and illuminating committee the Ameri- 
can Institute of Electrical Engineers 
held its three hundred and fifty-seventh 
meeting at Chicago on Jan. 9 and 10. 
Different systems of electrical distribu- 
tion used for street lighting were dis- 
cussed. 

The Commonwealth Edison Company, 
Chicago, has decided to erect a new 
power station in an industrial district 
on the South Side of the city. The size 
of the units and the ultimate capacity 
of the plant will be announced later. 

The Rockingham County Light & 
Power Company will construct a new 
hydro-electric development on the Lam- 
prey River which will save 6,000 tons 
of coal annually. 


Governor Smith of New York again 
urges state ownership development and 
operation of water powers. 


Drought continues throughout the 
State of California. River waters are 
lower than at any other time in the 
previous twenty-five years. 

The California co-operative campaign 
committee meets in San Francisco to 
lay plans for 1920. The proposed new 
budget of $27,000 is already practically 
subscribed. 


The annual meeting of the Kentucky 
Association of Public Utilities was held 
at the Seelbach Hotel, Louisville, Ky., 
on Friday of this week. Addresses were 
delivered by a number of men promi- 
nent in Middle West electrical! circles. 

Only in the West did inventory tak- 
ing seem to have any appreciable ef. 
fect on the electrical supply market. 
The two weeks’ lull there gave jobbers 
a chance to accumulate better stocks, as 
shipments just then came in from the 


East. Thus the West virtually starts 
the new season with fair stocks. Heavy 
buying, however, would soon break 


these up, as deliveries are tardy and 
irregular. In the East, on the other 
hand, stocks are pretty well depleted 
in wiring materials. Loom and flexible 
armored conductor cannot be stocked, as 
the material is virtually apportioned 
before it comes into the jobbers’ hands. 
Small sizes of pipe are scarce and 
orders on this material are increasing. 
In the South some sizes of oil switches 
are low. In the East the scarcity of 
spot lead is holding up power cable to 
some extent. In the West jobbers are 
virtually out of steel reflectors and 
small motors are short. 


In Chicago some jobbers are ordering 
now their loom requirements for 1920. 
Central stations are doing the same for 
meters, feeder regulators, ete. Seattle 
jobbers are ordering up to six months 
ahead to prevent delays due to bad de- 
liveries. Other manufacturers of heat- 
ing appliances increased their list prices 
about 10 per cent. In various districts 
price advances are shown on knife 
switches and safety switches, vacuum 
cleaners and flexible armored conductor. 
In the South interphones advanced 20 
per cent. The Phelps farm light is up 9 
per cent. Deliveries on motors, espe- 
cially single-phase, are lengthening in 
New England, while on sockets they 
are in better condition. 

Among the larger projects contem- 
plated throughout the country is the 
construction of a large hydro-electric 
power plant at Green Spring, Mo., by 
the Missouri Iron & Steel Corporation 
of St. Louis, Mo., to supply electricity 
for its smelter near Brandsville for the 
manufacture of steel, 


Preparations are being made by the 
Gulf State Steel Company of Birming- 
ham, Ala., for extensions to its steel 
wire plant at Alabama City, Ala., and 
the installation of new electric generat- 
ing and transmission machinery. 

Bonds to the amount of $120,000 have 
been voted for the construction of a 
new municipal electric light plant in 
Portland, Ind. 
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Serving in the President’s Industrial Conference 








OWEN D. YOUNG 











Owen D. Young, vice-president of the General Electric 
Company, is a member of President Wilson’s second indus- 
trial conference, which is now meeting in Washington. In 
addition to his other duties, Mr.Young was recently elected 
chairman of the board of the Radio Corporation of America, 
in which the General Electric Company has a large interest. 





RAPID PROGRESS IS BEING 
MADE ON WATER-POWER BILL 


Senate Moves Ahead Steadily in the First Days of the 
Present Week and Prospect for a Vote 
Is Encouraging 


Rapid progress was made on the water-power bill 
during the first three days of the week, and at this 
writing (Jan. 14) it is believed that a vote will be 
taken on the measure within the next day or two. It is 
recognized that many important changes will be made in 
conference and that considerable discussion and some 
delay are likely to precede the adoption of the 
conference report. 

By a vote of forty to twenty-three the Senate defeated 
the proposal to strike out the words “which is accepted” 
in the following provision of the bill: “That in the 
event the United States does not exercise the right to 
take over, or does not issue a license to a new licensee, 
or tender a new license to the original license upon the 
terms and conditions aforesaid, which is accepted.” 

By an even more decisive vote the Senate declined to 
accept an amendment providing that the act shall not 
apply to the waters of the St. Lawrence or the Niagara 
River. The vote in the latter case was forty to sixteen. 
An important amendment was adopted in committee of 
the whole directing the Water Power Commission 
within one year of the approval of the act to secure che 
construction of a power plant at Great Falls on the 
Potomac River which is not to exceed a limitation of 
cost of $25,000,000. Another amendment was adopted 
providing that the secretary of the Water Power Com- 
mission is to be detailed from the Engineer Corps of 
the army. 

The principal controversy centered around the words 
“which is accepted.” Senator Lenroot, who led the fight 
to strike out these words, went so far as to make this 
statement: 
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“If Senators here really desire water-power legisla- 
tion at this session of Congress, they will not adopt this 
amendment. I am satisfied that if this amendment 
should be adopted and agreed to in conference this bill 
never will become a law, and it ought not to.” 

This led Senator Nelson to ask whether Gifford 
Pinchot held the veto power over the bill. To this thrust 
Senator Lenroot replied: “No, but President Wilson 
does have a veto, and I think I know President Wilson’s 
attitude upon this very proposition. If this amendment 
is agreed to in conference, President Wilson never will 
have rendered a greater service in the conservation of 
our natural resources than in the veto of this bill.” 

Senator Walsh of Montana, who voted with Senator 
Lenroot to strike out the words, did not agree that 
the amendment would kill the bill. “I am _ sure 
Senator Lenroot attaches too much importance to it,” 
he declared. 

The effort of the committee to alter the license charge 
clause failed by one vote. A separate vote will be taken 
in the Senate proper. 

An amendment by Senator Knox providing that an 
existing company if it takes out a license automatically 
becomes subject to the regulatory power of any public 
power corporation within its state, and if it does not 
take out a license is subject to the commission, was 
adopted. 

The committee amendment providing for license 
funds to be paid into the Treasury of the United States, 
part to be used in paying the cost of administration and 
the remainder for the operation of dams or other 
navigation structures, was agreed to. 

An amendment designed primarily to protect existing 
contracts at Niagara Falls was adopted. It reads as 
follows: ‘That the provisions of this act shall not be 
construed as affecting any permit or valid existing 
right-of-way heretofore granted.” 

Another amendment was adopted to protect all 
municipalities against discrimination in favor of others 
in the distribution of power or electrical energy. The 
amendment was proposed by Senator Wadsworth and 
has the effect of making the agreement to refrain from 
discrimination a part of the conditions of the license. 


SOME OF THE POINTS DEBATED 


In the debate on Jan. 13 Senator Williams of Missis- 
sippi sharply criticised the Senate for its delay in 
action and the failure of members to give proper con- 
sideration to the bill. Only eleven Senators were in 
attendance at the time. 

“The people of this country are gradually rising 
to the point where they demand abolition of the Senate 
for failing to function,” Ser:tor Williams declared. 
“Here is a great bill before it and no attention paid 
to it, and I am inclined to agree with Benjamin Franklin, 
who declared the Senate of the United States was like 
the fifth wheel of a wagon.” 

The Senate rejected an amendment by Senator 
Harrison, Democrat, of Mississippi, which would have 
exempted the waters of the St. Lawrence and Niagara 
Rivers from its provisions. At an earlier session the 
discussion revealed that Senator Lenroot in committee 
had offered an amendment excluding Niagara Falls 
from the provisions of the bill, but that the amendment 
was rejected by the committee. “If the bill goes 
through in its present form,” asserted Senator Lenroot, 
“knowing what I do about the Niagara Falls power 
project, in my judgment it will be a gift of a clear 
million dollars a year to the Niagara Falls company.” 
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JANUARY 17, 1920 


REVISION OF FEDERAL 
WATER-POWER MEASURE 


Change in Amendment Dealing with Licenses Is Made 
by Commerce Committee of United States 
Senate After Discussion 


After the discussion and speeches on the water-power 
bill during the week ended Jan. 10 the commerce com- 
mittee of the United States Senate revised one of its 
principal amendments so as to read as follows: 


That the licenses shall pay for the license herein granted 
such reasonable annual charges as may be fixed by the 
commission, for the purpose of reimbursing the United 
States for the cost of administration of the act in relation 
to water powers developed under its jurisdiction, in the 
proportion that the water power developed by the project 
covered by said license bears to the total water power 
developed by all projects licensed under the act, and for 
that purpose such charges may be readjusted from time 
to time, not oftener than once in two years; the licensee 
shall also pay for the use and occupation of any public 
lands and lands in reservations, except tribal lands em- 
braced within Indian reservations, necessary for the de- 
velopment of the project covered by the license such rea- 
sonable annual charges based upon the actual value of the 
government lands used as may be fixed by the commission; 
but in no event shall the annual charge for the foregoing 
exceed 25 cents per developed horsepower: provided, that 
when licenses are issued involving the use of government 
dams or other structures owned by the United States or 
tribal lands embraced within Indian reservations the com- 
mission shall fix a reasonable annual charge for the use 
thereof, and such charges may be readjusted at the end 
of twenty years after the beginning of operations and at 
periods of not less than ten years thereafter in a manner 
to be described in each license. 


Considerable discussion was provoked by the pro- 
vision of the bill repealing the existing statute creat- 
ing the Newlands Water Power Commission. Senator 
Ashurst of Arizona proposed an amendment which 
would give all authority and power conferred upon the 
Newlands commission to the federal Water Power Com- 
mission. His position was sustained by several Sena- 
tors who pointed out that the scope of the investigations 
to be undertaken by the Newlands commission had been 
determined upon after years of discussion and study 
and that since Congress had passed upon the matter 
once the results of that work should not be lost. Those 
favoring the Newlands commission believe that the 
Water Power Commission should have added to its 
functions a study of all matters involved in the utiliza- 
tion of water power. 





STATE SHOULD DEVELOP WATER 
POWER, SAYS GOVERNOR SMITH 


New York’s Public Executive Declares that if People 
Are to Get the Full Benefit, the State 
Will Have to Do It 


Governor Smith of New York again urges in his 
annual message to the Legislature a definite policy of 
state ownership, development and operation of water 
powers. 

“Another year has passed and added further to our 
history the folly of permitting our great natural water 
resources to go undeveloped,” says Governor Smith. 
“We are continuing to drag coal into the State for the 
purpose of generating electrical energy that could be 
brought into being by harnessing our great natural 
resources, and we sit by and permit this energy to run 
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to waste. In every spot in this state where by our past 
policy we have permitted private development nobody 
has benefited but the individuals who have been lucky 
enough to secure the rights.” 





A. I. E. E. HOLDS SYMPOSIUM 
ON STREET ILLUMINATION 


Multiple, Constant-Current and Constant-Potential 
Series Systems of Distribution Discussed 
in Detail 


The three hundred and fifty-seventh meeting of the 
American Institute of Electrical Engineers, held at 
Chicago on Jan. 9 and 10, was conducted under the 
auspices of the lighting and illuminating committee of 
the Institute and was given over entirely to discussions 
of the different systems of electrical distribution used 
for street lighting. The Western Society of Engineers 
of Chicago and the Chicago Section of the Illuminatinz 
Engineering Society joined with the Institute for this 
occasion and contributed to the success of the meeting. 
President Townley was represented by Vice-president 
C. E. Skinner of Pittsburgh, who turned over the chair- 
manship of the meeting to J. R. Cravath, chairman 
of the local Institute committee on arrangements and 
chairman of the electrical section of the Western Society 
of Engineers. 

Dr. Charles P. Steinmetz, consulting engineer of the 
General Electric Company, gave an address in which he 
compared the different systems of distribution for 
street lighting and laid emphasis on the advantages of 
the constant-potential series system. F. A. Vaughn of 
Milwaukee gave a description of the street-lighting sys- 
tem being installed in that city. Henry Nixon, deputy 
commissioner of gas and electricity, outlined the plans 
followed in Chicago, and Denney W. Roper, Common- 
wealth Edison Company, gave experiences of his 
company. . 

A record of accomplishment and standardization with 
the series system of street-lighting distribution was 
presented in a paper by W. P. Hurley, sales engineer of 
the Westinghouse Electric & Manufacturing Company. 
The author advocated the use of the simple-series 
system on account of its effectiveness, simplicity and 
efficiency in spite of the disadvantages of high invest- 
ment cost per dollar of revenue and the necessary high 
voltage and special lamps. 

Frank F. Fowle, consulting engineer of Chicago, told 
how telephone companies overcome inductive interfer- 
ence from street-lighting circuits. He also stated that 
hard-drawn copper-clad steel conductors gave good 
service as street-lighting conductors. Replying to a 
question from William A. Del Mar of New York, a 
number of speakers said that no inductive troubles had 
been noticed with steel-armored underground cables. 

In a paper on the multiple system of distributic. 
for street lighting, Ward Harrison, engineer for the 
National Lamp Works, Cleveland, said that heretofore 
this system had been used by adapting existing equip- 
ment to its requirements, and that its future depended 
upon the development of equipment to meet the multiple- 
system conditions, especially as to switchings, which is 
the limiting feature to-day. The basic reasons for the 
increasing interest in the multiple system of street- 
lighting distribution are its small investment cost, com- 
pared with that of other systems for given revenue, and 
the much greater load that can be carried on individual 
circuits. 
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SAMPLES OF FOREIGN-MADE 
ELECTRICAL SUPPLIES ON VIEW 


Associated Manufacturers of Electrical Supplies, Co- 
operating with the Government, Has Samples 
Gathered by Department of Commerce 


As a result of co-operation between the Bureau of 
Foreign and Domestic Commerce of the Department 
of Commerce of the federal government and the Asso- 
ciated Manufacturers of Electrical Supplies, a col- 
lection of about 230 samples of electrical supplies 
of German, Japanese, Chinese, Danish, English and 
Argentine manufacture has been placed on exhibition 
in the rooms of the association in New York. 

These samples were gathered by agents of the Bureau 
of Foreign and Domestic Commerce in the markets of 
South America, the West Indies, Japan, China, New 
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entering foreign fields will find the exhibit of interest. 

“Samples from Germany, Japan and Spain are 
expected very shortly, and other specimens, as received 
from time to time, will augment this valuable assort- 
ment.” 





GEORGE EASTMAN’S GIFTS 
TO M. I. T. TOTAL $11,000,000 


He Is Revealed at Jubilee Banquet as the Institute’s 
Mysterious “Mr. Smith’? Who Has 
Contributed so Largely 


A secret of nearly eight years’ duration was made 
known to alumni and friends of the Massachusetts In- 
stitute of Technology on Jan. 10, when a jubilee banquet 
was held in Cambridge celebrating the successful com- 
pletion of a “drive” for $8,000,000 endowment to enable 





DISPLAY OF FOREIGN-MADE ELECTRICAL SUPPLIES 


Zealand and Vladivostok, and through the _ instru- 
mentality of Charles E. Dustin, general secretary of 
the association, have been loaned to the association 
by the Department of Commerce. 

The international trade committee of the associa- 
tion, of which John J. Gibson is chairman, has issued 
a circular to members calling attention to the exhibit 
and giving an inventory of the samples. 

“Some of the specimens are of unique manufacture, 
different from articles used in this country, adapted 
no doubt to the preferences of the countries where 
sold, and not without points of merit worthy of con- 
sideration,” the circular says. “Various types of con- 
struction shown offer interesting comparisons with 
domestic-made products, especially in quality, appear- 
ance and possible cost. Every American manufacturer 
of electrical supplies who has entered or contemplates 


the institute to meet the new problems and increased 
costs brought about by the war. Since 1912 benefac- 
tions amounting to $11,000,000 have been conferred 
upon the institution by an anonymous giver, who has 
preferred to be known as “Mr. Smith” until the close 
of the present drive, and speculation as to his identity 
has been widespread throughout the fields of education 
and engineering. 

In the presence of 1,100 alumni and guests, including 
not a few names famous in American industry and 
finance, it was announced that “Mr. Smith” is no other 
than George Eastman of Rochester, N. Y., and the 
success of the endowment drive was signalized by the 
receipt of a gift of $4,000,000 from Mr. Eastman which 
has been contingent upon the securing of a correspond- 
ing amount in cash, property or pledges by July 1 of 
this year. 
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The Doherty Calendar 














DOHERTY MEN'S 
FRATERNITY 


CALENDAR. 











») Be 
AM strongly in favor of the formation 
of a Doherty Fraternity, behewing that 
you men are as much entitled to the 
cred that has come to the Doherty 
Organization as | am 


—Henry L. Doherty, 





A large calendar has been issued by the Doherty Men’s 
Fraternity, “a national organization of Americans pledged 
to the perpetuation cf the business policies and business 
philosophy of Henry L. Doherty.” Each day’s sheet of the 
calendar tells the names of the members of the organiza- 
tion whose birthday is on that day and also prints a saying 
of Mr. Doherty’s. 


NEW HAMPSHIRE TO HAVE NEW 
HYDRO-ELECTRIC DEVELOPMENT 


Improvement of Rockingham County Company on 
the Lamprey River Will Save 6000 Tons 
of Coal Yearly 

The Rockingham County Light & Power Company, 
Portsmouth, N. H., is preparing to make a hydro- 
electric development on the Lamprey River in the town 
of Durham, which will prove a valuable source of energy 
when interconnected for full service with the company’s 
tidewater steam plant at Portsmouth. It is proposed 
to raise a present dam 18.5 ft. (5.5 m.) high to a 
height of 35 ft. (10.5 m.) and by means of suitable 
canal and headworks to gain 15 ft. (4.5 m.) further, 
locating a plant just below Parkers Falls. 

The present development is a small one of 100 kw. to 
150 kw., formerly owned by the Newmarket Electric 
Company, and has little pondage, the present area in 
the river, excluding Mendum and Pawtuckaway Ponds. 
being about 82 acres. The new plan calls for addi- 
tional flowage to the extent of about 475 acres. The 
flow of the river is of little value unless supplemented 
by the steam plant at Portsmouth. 
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President T. A. Belden recently stated that the Rock- 
ingham County company has built a tie line from the 
Portsmouth station which will be used in connection 
with the Lamprey River development. About 6,000,000 
kw.-hr. a year can be obtained from the latter, repre- 
senting a saving of 6,000 tons of coal at the efficient 
Daniel Street station in Portsmouth. It is planned to 
install two waterwheels taking 550 cu.ft.-sec. each and 
in the dam two Tainter gates, each 22 ft. long by 14 ft. 
high (6.6 m. by 4.2 m.), capable of caring for from 
7,000 to 8,000 cu.ft.-sec. The maximum flow of the 
river is about 3,000 cu.ft.sec. 





CENSUS REPORT ON THE 
TELEPHONE SYSTEMS 


Bell System Controlled in 1917 More than Four-fifths 
of the Total Wire Mileage 
of the Country 


According to the report about to be issued by the 
Bureau of the Census showing the results of the census 
of telephones covering the year 1917, there are 53,234 
separate telephone systems and lines. These operated 
28,827,188 miles of wire in the United States and 
connected 11,716,520 telephones and 21,175 public 
exchanges. The messages or “talks” aggregated 
21,845,722,335. 

The industry in 1917 gave employment to 262,629 
persons, of whom 171,119, or over 65 per cent, were 
women. The sum paid out in salaries and wages 
amounted to $175,670,449. These employees operated 
plants and equipment valued at $1,492,329,015, which 
yielded operating and non-operating revenues of $391,- 
499,531. 

The Bell telephone system controlled over four-fifths 
of the total wire mileage, employed over three-fourths 
of the employees of the industry, paid over four-fifths 
of the total bill for salaries and wages, and received 
nearly four-fifths of the total revenue. 

Over three-fifths of all the telephones in the United 
States bore the “Bell” sign, and two-thirds of all per- 
sons who were “wanted on the wire” were wanted on 
a Bell wire. The dominating part that the Bell system 
plays in the industry may be further illustrated by the 
fact that of all the other systems reported 96.1 per 
cent reported annual incomes of less than $5,000. 

Comparisons with previous censuses bring out in a 
striking way the remarkable development of the indus- 
try. During the decade 1907-1917 wire mileage in- 
creased 129 per cent, the number of telephones 102.8 
per cent, and the number of messages 90.5 per cent 
for systems having incomes of $5,000 or more. 

A comparison by geographical divisions brings out 
the fact that considerably more than one-half of the 
telephone systems reporting annual incomes of $5,000 
or more in 1917 were in the Middle West. 

The financial statistics of the report show that while 
the revenue of the telephone companies has more than 
doubled during the decade 1907-1917, the expenses have 
increased at an even more rapid rate. Much of the 
increase in expenses was due to increase in salaries and 
wages paid. These had advanced from 47.4 per cent 
of the total expenses in 1912 to 54.2 per cent in 1917. 
For systems reporting annual incomes of more than 
$5,000 in 1917 the average total revenue per telephone 
was $38.41, average net income per telephone $6.13, 
and average surplus per telephone $1.46. 


—— 
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PRESIDENT BALLARD OF THE 
N. E. L. A. IS ON HIS WAY EAST 


He Is Stopping at Various Cities and Will Be Joined 
in New York by John A. Britton, Chairman 
of the Public Policy Committee 


President R. H. Ballard of the National Electric Light 
Association left Los Angeles on Jan. 11 for another tour 
of the East in the interest of the organization and to 
perfect arrangements for the convention of 1920 in 
Pasadena on May 18. At San Francisco Mr. Ballard and 
John A. Britton, chairman of the public policy com- 
mittee, were given a complimentary dinner by the Elec- 
trical Development League on Jan. 12, which was 
attended by the prominent electrical men of central 
California. Much enthusiasm was expressed concerning 
the convention and plans were outlined for the work 
preparatory to the convention which will be carried on 
during Mr. Ballard’s absence. Mr. Britton will join Mr. 
Ballard in New York later. 

At Salt Lake City Mr. Ballard met Sidney R. Inch, 
vice-president and general manager of the Utah Power 
& Light Company, and attended a meeting of the 
prominent electrical men in that territory. 

In Denver he met W. J. Barker, vice-president and 
general manager of the Denver Gas & Eiectric Light 
Company, and Norman Read, general manager of the 
Colorado Power Company and president of the Colorado 
Electrical Association. He also met a committee of 
Wyoming electrical men. The subject of a geographic 
section in that part of the country was one of the 
topics discussed. 

At Omaha President Ballard expected to attend a 
meeting which had been called by J. E. Davidson, gen- 
eral manager Nebraska Power Company. Executive 
officers of the associations of Nebraska, Kansas, Iowa 
and Missouri were present, and the matter of forming 
@ geographic section composed of these states was 
discussed. 

M. H. Aylesworth, executive assistant to the presi- 
dent, and Frank W. Smith, vice-president, of New York 
are to meet Mr. Ballard in Chicago. A meeting is to be 
held at which Martin J. Insull, vice-president of the 
association, John G. Learned, chairman of the Commer- 
cial Section, and George B. Foster, chairman of the 
Electric Vehicle Section, and other prominent men will 
be present. Affairs of the national organization and the 
Pasadena convention are to be discussed. 

During the stay of the N. E. L. A. officials at Cleveland 
some exhibits at the National Lamp Works of the Gen- 
eral Electric Company are to be inspected by Messrs. 
Ballard, Smith and Aylesworth, together with Clarence 
L. Law, chairman of the lighting sales bureau. The 
meetings of the public policy and executive committees 
are to be held on Jan. 29 and 30 in New York, and Presi- 
dent Ballard will check up the work at headquarters 
with Mr. Aylesworth and his official staff. 

While in the East President Ballard will attend 
a few company section meetings, among them those at 
Baltimore and Pittsburgh. The tentative plans for his 
return trip to California include stops at Atlanta, New 
Orleans, Dallas, San Antonio and Albuquerque, N. M. 
He will attend the convention of the New Mexico State 
Association, to be held at the last-named city, Feb. 
16 to 18, and leaving there will stop at Phoenix, where 
a big meeting of the Arizona electrical men will be 
held. From Phoenix he will return to his home in Los 
Angeles. 
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JOHN B. MILLER CHAIRMAN OF 
N.E.L.A. CONVENTION COMMITTEE 


Is Appointed by President Ballard to Head the Com- 
mittee Which Will Have General Supervision 
of the 1920 Pasadena Meeting 


President R. H. Ballard of the National Electric 
Light Association has received the acceptance of John 
B. Miller, chairman of the Southern California Edison 
Company of Los Angeles, to act as chairman of the 
convention committee of the national organization, which 
will hold its convention in Pasadena from May 18 to 
May 22 of this year. This is the most important com- 
mittee of the convention, and the fact that it will be 
under the personal supervision of Mr. Miller, a man of 
national prominence as a financier and head of a large 
public utility corporation, gives the assurance that the 
big working plan will be carried out in perfect detail. 

Already committees are arranging an attractive pro- 
gram in which entertainment and education are excel- 
lently blended. The entertainment committee is working 
on plans which will make it possible for delegates to 
see much of the distinctive California life and some 
of the novelties of the Far West, and for those interested 
in engineering and development features of the Pacific 
Coast to gain first-hand information from visits to some 
of the large hydro-electric power generating plants and 
to see others under active construction. These com- 
mittees have been designated as those on transportation, 
registration, entertainment, whips, program, publicity 
and farewell. 

The convention committee, of which Mr. Miller is 
the head, will have general supervision over all of the 
other committees and will» endeavor so to arrange 
the work that it will give the visitors the maximum 
of time for their duties and for enjoyment. 

In announcing Chairman Miller’s appointment, just 
before leaving for New York on Jan. 10, his second 
trip since the last convention, President Ballard added 
that every indication points to a very large attendance 
to the Pasadena convention, and he urged all who 
contemplated the visit to make their registrations as 
early as possible. 





Automatic Telephone in New England 














This indicates the general type of automatic telephone 
to be used by the New England Telephone & Telegraph 
Company. The automatic type of telephone will be intro- 
duced in the New England territory very gradually. 























JANUARY 17, 1920 








Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 




















Increased Rates in Wisconsin. — In 
authorizing the Northern Power Com- 
pany to establish a schedule of in- 
creased rates the Wisconsin Railroad 
Commission says: “The standard sched- 
ule which applicant now has in effect 
is regressive and is decidedly inequit- 
able as between consumers unless ad- 
justments are made when bills are ren- 
dered so as to eliminate the regressive 
features. It appears from the record 
that the Northern Power Company has 
equalized the difference between the 
steps in the standard schedule when 
billing consumers. It appears to us 
that this practice is only an expedient 
solution of the difficulties inherent in 
the regressive type of step rate. It is 
needles to argue that a _ regressive 
schedule is inimical to the interests of 
the utility and the smaller consumers, 
and the establishment of a schedule 
similar to the present alternate sched- 
ule will place all consumers upon an 
equitable basis. The rate schedule ap- 
proved, while it will increase bills to 
consumers in some cases to a large 
amount above their present billing, will 
not yield an unreasonably large return 
on the company’s investment. The 
rates fixed by the order are such as in 
our opinion will be reasonable in view 
of the circumstances.” 

Proper to Charge for Line Extension. 
—A decision on line extension for light- 
ing service, affecting the British Colum- 
bia Electric Railway Company, Ltd., of 
Vancouver, B. C., has been rendered by 
Public Utility Commissioner Retallack. 
It follows a complaint of the munic- 
ipality of South Vancouver in regard 
to the cost of making extensions and 
the charges therefor. The principle of 
requiring security or payment from the 
consumer for an extension costing more 
than the usual outlay for supplying 
one consumer and out of proportion to 
the revenue to be derived is upheld as 
just and reasonable. The existing basis, 
however, was declared unjust and a new 
basis requested by the two parties to the 
proceedings was outlined. The period 
of three years in which the company 
requires its expenditures for an exten- 
sion to be repaid from revenue derived 
from such extension was held to be jus- 
tified in the interests of the community. 
South Vancouver had asked that it be 
changed to five years. The decision 
says in part: “I cannot agree with the 
argument of counsel for the applicant 
that the principle of requiring security 
or payment from a consumer for an 
extension involving a cost greater than 
usual to one connection, and out of 
proportion to the revenue to be derived 
therefrom, should not be applied to 


a 
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South Vancouver. I consider the prin- 
ciple itself is sound, because, though 
there is an obligation on public utility 
companies, such as the respondent, to 
supply adequate, just and reasonable 
service, unlimited unprofitable exten- 
sions are not just and reasonable serv- 
ice. A public utility company should 
not make improvident extensions, and 
this commission should not order an 
extension unless such order is just. If 
an extension were made under either 
improper condition, the resulting loss 
would ultimately fall on the commun- 
ity, which has to provide a fair and 
reasonable return on the respondent’s 
capital investment through its pay- 
ments for service. The applicant has 
only shown that South Vancouver is a 
municipality with a population greater 
than many cities in Canada, and that 
a number of residents who desire the 
lighting system extended for their own 
benefit are unable or unwilling to pay 
a proportion of the cost of such exten- 
sion. Could it also have shown that 
such population is compactly located, it 
would be entitled to have all such 
streets as might be occupied by such 
population completely equipped with 
service lines, but as, on the contrary, 
its population is scattered over a very 
large area, some of which is not as yet 
fully supplied with other conveniences, 
I do not consider that what it has 
shown justifies my holding that it 
should receive preferential treatment in 
the application of a principle which, 
for the reasons stated above, is just, 
and which, under similar conditions, is, 
in some form or other, universally in 
force in the principal cities of the 
Dominion.” 


Decision on Temporary Rates.—The 
Illinois Public Utilities Commission has 
entered an order in the case of the 
Southern Illinois Light & Power Com- 
pany, St. Louis, Mo., continuing in 
effect for an indefinite period tem- 
porary increased rates authorized by 
the commission’s order of Dec. 18, 1918, 
and March 3, 1919, subject to the fol- 
lowing terms and conditions: “First, 
the burden of the proof of the reason- 
ableness of the rates herein author- 
ized shall be upon the Southern Illinois 
Light & Power Company in any com- 
plaint filed or upon the commission’s 
own motion with respect to the said 
rates; second, the Southern Illinois 
Light & Power Company shall notify 
the secretary of the commission in 
writing within twenty days of the date 
of service of this order whether it 
elects to accept the terms and condi- 
tions of the order herein.” This is a 
change in the Illinois commission’s 
policy of dealing with temporary rates 
installed during the beginning of the 
high-cost period. Its previous practice 
has been to continue in effect the tem- 
porary rates for a short period with 
the commission retaining jurisdiction 
over the case. That this has not be- 
come a general policy of the Illinois 
commission, however, is evident from 
the fact that certain other cases of a 
similar character have been continued 
under the former basis. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 




















A. I. E. E., Los Angeles Section.— 
“Automatic Substations” will be dis- 
cussed at the Jan. 20 meeting held by 
this section of the American Institute 
of Electrical Engineers. 


A. I. E. E., St. Louis Section.—B. G. 
Lamme will address the Jan. 29 meet- 
ing held by this section of the American 
Institute of Electrical Engineers, his 
subject being “The Technical Story of 
the Rotary Converter.” 


San Francisco Engineers Hear About 
Hetch-Hetchy.—M. N. O’Shaughnessy, 
chief engineer of the city of San Fran- 
cisco, recently addressed the Engineers’ 
Club of that city, discussing the “Hetch- 
Hetchy Power Project.” 


Electric Club of Philadelphia.—At the 
annual meeting M. E. Arnold was 
elected president to succeed Frank H. 
Stewart. On Feb. 19 the club will 
entertain at dinner more than 500 
former service men connected with the 
electrical industry in the city of Phila- 
delphia. 


A. I. E. E., Seattle Section.—An il- 
lustrated paper on “Applications of 
Electric Motor Drive to Auxiliary 
Equipment on Board Ships” was pre- 
sented by Mr. Sweat at a recent meet- 
ing held by this section of the Ameri- 
can Institute of Electrical Engineers. 


A. I. E. E., Philadelphia Section, and 
Franklin Institute—At a recent joint 
meeting of the Philadelphia Section of 
the American Institute of Electrical 
Engineers and the Franklin Institute, 
Lieut. Col. Nugent H. Slaughter of the 
Signal Corps gave an address on 
“Wireless Telegraphy.” 


New York Electrical Society.—W. L. 
R. Emmet of the General Electric Com- 
pany talked before the society on Dee. 
17, his subject being “The Electrical 
Propulsion of Ships.” At this meeting 
fifty-one new members were elected and 
the membership committee reportea a 
total of 474 active members on the rolls. 
This is practically double the number 
enrolled iast year. 


Engineering Council to Confer on 
“Payment for Estimating.”—The En- 
gineering Council has been requested 
by the Associated General Contractors 
of America to appoint representatives 
to confer jointly with them and the 
American Institute of Architects in re- 
gard to the question of “payment for 
estimating.” The council has appointed 
Samuel G. Neiler as one of three rep- 
resentatives. It is expected that the 


meeting will be held in Chicago some 
time in the near future. 
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Indianapolis Lines Connected. — The 
Merchants’ Heat & Light Company, 
Indianapolis, Ind., has completed a nine- 
mile 33,000-volt line which ties in with 
the Interstate Public Service Company. 
This will help supply energy for the 
traction lines between Indianapolis and 
Columbus and Seymour and for light- 
ing and power in a number of towns, 
including Southport, Greenwood, Frank- 
lin, Columbus and Seymour, Ind. 


War Finance Corporation Loan to 
Electrical Manufacturers.—It is an- 
nounced that the War Finance Corpora- 
tion will make four loans, aggregating 
$17,000,000, to commercial companies 
which will use the money to export 
needed machinery to European coun- 
tries. According to the report, a loan 
for $5,000,000 will be made to an elec- 
trical machinery corporation, and this 
will be used in financing reconstruction 
of stricken sections of Belgium and 
France, where all electrical apparatus 
was destroyed by the Germans. 


Cost-Plus Rates for Steam Heat.— 
A new rate for a steam-heating service 
has been granted to the Indiana Gen- 
eral Service Company, Muncie, Ind., 
by the Indiana Public Service Commis- 
sion embracing a “cost-plus” feature. 
There is a service charge of 13 cents 
per season for each square foot of con- 
nected radiation surface for the pres- 
sure system and 9.5 cents for the at- 
mospheric-pressure vapor system. This 
will yield a revenue to the company 
of approximately 8 per cent on the com- 
mission’s valuation of the heating prop- 
erty. In addition there is a condensa- 
tion charge for metered steam which 
equals the cost of producing the steam 
as determined from the company’s op- 
erating costs kept according to the 
commission’s standards. The costs of 
depreciation will be met according to 
the wisdom of the company manage- 
ment and included in the operating 
costs. Taxes will also be added to the 
operating costs. Bills not paid within 
ten days of date will have an additional 
charge of 10 cents per 1,000 lb. of con- 
densation but not less than $1. The 
minimum monthly charge will equal 
the service charge of each customer. 


Association of Russian Engineers.— 
Alfred D. Flinn, secretary of the En- 
gineering Council, has issued a circular 
relating to the Association of Russian 
Engineers in which he says: “The war 
brought to America many Russian en- 
gineers in the service of their country 
in connection with the manufacture of 
the many articles needed for the prose- 
cution of hostilities. The revolution in 
Russia drove other engineers out of 
that unhappy land, and numbers of them 
have found their way to America. 
Among these engineers there was 
formed, Aug. 19, 1918, an organization 
which was incorporated under the laws 
of the State of New York. In its con- 
stitution the association declares that 
it ‘is an organization loyal to the Allies 
and true to the democratic aspirations 
of the Russian people. The aim of the 


association is to establish the recon- 
industries, 


struction of Russian for 
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Current News 
and Notes 


Timely items on electrical happen- 
ings throughout the world, to- 
gether with brief notes of general 
interest. 




















which purpose the association is ac- 
tively engaged in preparatory and cre- 
ative work and promotes intercourse 
and mutual understanding between 
American and Russian technical and 
industrial circles, by the aid of meet- 
ings, lectures, reports and _ publica- 
tions.’ The association has an office 
in New York City, and its present mem- 
bership is seventy-six, a few of whom 
have returned to Russia. A list of the 
members is on file in the office of the 
Engineering Council. Members of the 
association who called at the Engineer- 
ing Council’s office expressed the opin- 
ion that two or three years might yet 
pass before political and industrial con- 
ditions in Russia would be stabilized, 
but meanwhile connections are open to 
Siberia and southern European Rus- 
sia. The members of this Association 
of Russian Engineers are also members 
of the great national organization of 
engineers in Russia, having about 60,- 
000 members. It is purposed to have 
this American organization in time 
made a branch of the Russian national 
organization and thus bring about and 
establish mutually helpful relations be- 
tween the engineering societies of 
America and the engineers of Russia. 
Some of these Russian engineers de- 
sire to become affiliated with the lead- 
ing societies of engineers in America. 
They can contribute to the information 
of these societies concerning Russian 
engineering practice and the opportun- 
ities in connection with the develop- 
ment of their country which will surely 
follow when more stable political con- 


‘ditions shall have been brought about.” 


Against Public Ownership of Farms. 
—The Illinois Committee on Public 
Utility Information has completed a 
poll of editors of the state on the ques- 
tion of nationalization of farms as has 
been proposed by the radical element 
in connection with the “public owner- 
ship of all moneymaking industry,” and 
upon issues of the efficiency of private 
operation in “sharing of profits.” The 
ballots were sent to 610 editors, of 
whom 546 voted. The results of the 
balloting may be summarized as fol- 
lows: Public sentiment as represented 
by the views of the editors is over- 
whelmingly opposed to any “national- 
ization of industry” schemes, 537 ed- 
itors voting flatly “no,” 6 favoring the 
taking over of farms by the govern- 
ment and 8 casting a “conditional” 
vote. Of the 546 editors, 535 voted in 
favor of private operation; 8 voted 
either for government operation or reg- 
ulation and 3 ballots were “conditional.” 
On the question of profit-sharing, 503 
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voted “no,” 8 voted “yes,” and 35 were 
“conditional.” The ballots were sent 
fo editors irrespective of their political 
beliefs. 


Government Sales of Surplus Elec- 
trical Equipment.—The total sales of 
surplus electrical equipment by the of- 
fice of the Director of Sales of the gov- 
ernment during the past year amounted 
to $637,189, which represented a re-~ 
covery of 59 per cent of the original 
cost of such equipment to the govern- 
ment. That figure does not include 
sales of electrical equipment amount- 
ing to $109,854, for which the original 
cost was unknown. Included in the sale 
of electrical equipment was approxi- 
mately $250,000 worth of motors, which 
represented about half of the surplus 
supply offered for sale. 


French Radio-Station Completed.— 
Press dispatches from Bordeaux, 
France, announce that the construction 
work on the Lafayette radio station 
has been finished by the United States 
Navy forces that have been building it. 
The eight steel towers are each about 
900 ft. in height. It is stated that this 
station will be the most powerful in 
the world. It was planned to meet war 
needs, but when the armistice was 
signed the French government asked 
that the navy complete the work. The 
French government agreed to meet the 
entire cost of construction and to take 
over the property on completion of it. 


Would Settle Labor Troubles With- 
out Government Interference —Con- 
structive criticism of President Wilson’s 
Industrial Commission was presented 
before the Western Society of Engi- 
neers, Chicago, on Jan. 5, by Charles 
Piez, president of the Link Belt Com- 
pany and until recently director-general 
of the Emergency Fleet Corporation. 
Instead of governmental machinery for 
arbitrating labor disputes, he suggested 
an organization to disseminate infor- 
mation on the earnings of industry in 
language that the workingman can 
understand. He believes in letting em- 
ployers and employees settle their own 
differences without governmental inter- 
ference. 


Illinois Miner Gets a Wound and 
an Education.—In Belleau Wood a 
soldier who was formerly a miner was 
struck by a high explosive shell that 
caused a fracture of the spine and 
made lifting or stooping about as diffi- 
cult as taking a machine-gun nest 
single-handed. Subtracting lifting and 
stooping, a miner’s usefulness looked 
small—or that is what he told the 
agent of the Federal Board for Voca- 
tional Education in Chicago. The 
agent remembered that some one had 
said that what a man did with his 
spare time proved what kind of a per- 
son he was, so he probed around a bit 
and asked the soldier what he did in 
off hours. “Oh,” he said deprecatingly, 
“IT putter around with wires and elec- 
trical things,” and he added shyly, “I 
like it.” The upshot is that the man is 
taking a course at a school of engineer- 
ing and getting ready to go back as an 
electrical repair man in his old mine. 
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Prof. Dugald C. Jackson and Ed- 
ward L. Moreland have recently an- 
nounced the establishment of a part- 
nership as consulting engineers with 
offices at 387 Washington Street, Bos- 
ton. The work of this new firm will 
include the preparation of plans and 
specifications, supervision of construc- 
tion, general superintendence and man- 
agement, examinations and reports, in 
continuation of the work of the firm 
of D. C. & William B. Jackson, Bos- 
ton and Chicago, which has been dis- 
solved. Professor Jackson is one of the 
best-known electrical engineers in this 
country and has been identified with 
important engineering undertakings 
and investigations for the past thirty 
years. He is a past-president of the 
American Institute of Electrical Engi- 
neers and of the Society for the Pro- 
motion of Engineering Education and 


author of several textbooks. Mr. More- 
land was educated at Johns Hop- 
kins University, where he_ received 


the degree of A. B. in 1905, and at 
the Massachusetts Institute of Tech- 
nology, from which he received the 
degree of M.S. in 1908. In Octo- 
ber 1908 he entered the employ of 
D. C. & William B. Jackson as assist- 
ant engineer, and in 1912 he was ap- 
pointed manager of the Boston office 
of that firm. In January 1916 he was 
taken into partnership with D. C. & 


William B. Jackson. In April 1918 
the members decided to dissolve the 
partnership and temporarily discon- 


tinue their business in order that all 
the members of the firm might go into 
the army. Mr. Moreland closed the 
office at the end of July 1918, was com- 
missioned a captain in the Engineer 
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Corps Aug. 10, 1918, and was imme- 
diately sent to France for duty with 
the technical board above mentioned. 
In December 1918 he was transferred 
to the war damage board as technical 
executive of the engineering depart- 
ment. He was promoted to the rank 
of major in the Engineer Corps in 
April 1919, returning to the United 
States in May and receiving his dis- 
charge in June. The new firm has been 


ELECTRICAL WORLD 








Men 
of the Industry 


Changes in Personnel 
and Position— 
Biographical Notes 




















retained by the city of Worcester, 
Mass., in connection with a fare case 
before the Massachusetts Public Serv- 
ice Commission concerning the Worces- 
ter Consolidated Street Railway. 


Ralph R. Wallbridge of the Southern 
California Edison Company at Los 
Angeles, Cal., has recently been ap- 
pointed district manager of the Porter- 
ville district of the Mount Whitney 
Power & Electric Company, a subsid- 
iary property. Mr. Wallbridge will 
succeed A. L. Whitehead, who has been 
transferred to Alhambra. 


S. M. Gallaher, who has been man- 
ager of railways of the Monongahela 
Valley Traction Company, Fairmont, 
W. Va., since 1917, has severed that 
connection to join the Cleveland (Ohio) 
Electric Illuminating Company, as head 
of the engineering and construction 
departments. Mr. Gallaher was for- 
merly general manager of the Charles- 
ton (W. Va.) Interurban Railroad. 


John W. Corning, formerly electrical 
engineer of the Boston (Mass.) Ele- 
vated Railway, has joined the staff of 
Jackson & Moreland, consulting engi- 
neers, Boston. Mr. Corning returns to 
the electrical field after an absence of 
several years, part of which was spent 
in foreign travel, and he is being cor- 
dially welcomed back to Boston by a 
wide circle of friends in the engineering 
profession. 


Franklin W. Loomis, who recently re- 
signed as sales manager for the Dallas 
(Tex.) Power & Light Company, has 
joined the staff of the Society for Elec- 
trical Development. Mr. Loomis’ ex- 
perience covers the contracting, manu- 
facturing and central-station fields. At 
one time he was in business for himself 
as an electrical contractor, then in the 
power department of the Narragansett 
Electric Lighting Company, from which 
company he went to the Edison Electric 
Illuminating Company of Brooklyn as 
power agent, then to the Westinghouse 
Electric & Manufacturing Company as 
salesman. Later he was connected with 
the Stone & Webster Management Cor- 
poration as commercial adviser, with 
the H. W. Johns-Manville Company as 
lighting specialist and with the Holo- 
phane Company as sales engineer. 


Prof. Harris J. Ryan, who during the 
war was engaged in important research 
work in southern California for the 
United States government, has returned 
to his post at Leland Stanford Junior 
University, Palo Alto, where he has 
served as professor of electrical engi- 
neering since 1905. He is devoting 
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much time to the study of high-tension 
insulation problems in the laboratories 
of the university. Professor Ryan is 
well known from the important re- 
search work he has done outside his 
academic duties on high-voltage insula- 
tion and as consulting engineer of the 
Los Angeles Aqueduct Power Bureau. 
He has been a valued contributor to the 
Transactions of the American Institute 
of Electrical Engineers and is author 
of numerous monographs on electrical 
subjects. He is a fellow of the Ameri- 
can Association for the Advancement of 
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Science, a member of the American In 
stitute of Electrical Engineers, the 
American Electrochemical Society, the 
Institute of Radio Engineers, the So- 
ciety for the Promotion of Engineering 
Education and the American Physics 
Society. 





Obituary 


Ole J. Gronsdahl, manager of the 
Hartford (S. D.) electric light plant, 
who has recently died, was formerly 
secretary of the South Dakota Light & 
Power Association and was very active 
in association work. Mr. Gronsdahl 
was thirty-eight years old and had lived 
in Hartford for about twelve years. 
Last summer he was injured in an auto- 
mobile accident, and the complications 
from this, together with sundry other 
troubles, were such as to necessitate his 
being taken to a Sioux Falls hospital. 


Joseph I. Mitchell, assistant manu- 
facturing superintendent of the Pitts- 
field (Mass.) Works of the General 
Electric Company, died Jan. 7 at Pitts- 
field after an illness of six months. 
Mr. Mitchell was born in Leicester, 
England, sixty-one years ago. He was 
first employed by the Thomson-Houston 
company in New Britain, Conn., later 
being transferred to Lynn, Mass., w:th 
the organization. He was the first fore- 
man of the transformer section at Lynn 
and served in the same department at 
Schenectady. Mr. Mitchell had resided 
in Pittsfield since 1908. He was the 
oldest member of the “Quarter Cen- 
tury” Club of the Pittsfield Works. 
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TRADE & MARKET CONDITIONS 





News of the Trade for the Manufacturer, Wholesaler and Jobber 
of Electrical Equipment and Supplies— 
Notes on Industrial Activities and Business Methods 





PAST YEAR WOUND UP WITH 
REMARKABLE STRENGTH 


Soon After Midsummer Hand-to-Mouth Buying Gave 
‘Way to Tremendous Activity, Resulting in Low 
Stocks and Greatly Delayed Shipments 


N LIKE a lamb but out like a lion was the 1919 sales 
[recor of the electrical industry. It entered the year 

looking for business and closed with volumes of unfilled 
orders on its books. 

Manufacturers still had in the early months of 1919 con- 
siderable business in back orders. At the same time there 
was a feeling that business would be light and that prices 
would drop. Steel and copper had receded, and this gave 
rise to the expectation that there would be a corresponding 
revision downward of prices of finished articles. For the 
first three months manufacturers’ output was probably not 
more than 25 per cent under the maximum rate for 1918, 
and jobbers’ business was reported 8 to 10 per cent above 
the same period of the previous year. Retail sales were 
probably larger than ever before. Deliveries to distrib- 
uters were quicker so that retailers ordered smaller amounts 
more frequently. On many materials there had been grad- 
ual decreases in prices, but these had little stimulating 
effect. Price guarantees were given on some few articles. 


SPRING BUSINESS PICKED UP 


After the steel companies reduced their prices $5 to $7 
per ton on March 21, at the suggestion of the Industrial 
Board, business picked up noticeably. Copper products 
likewise declined. From all sections came evidence of strong 
expectation of increased business activity. Building activ- 
ities were resuming, and much work was about to start. 
Manufacturers could hardly keep up with the inquiries. 

By the first of June the financial situation had become 
better. Architects and contractors were more busy and 
business conditions were becoming more stable. Building 
showed more activity, and industrial expansion was more 
marked. 

The latter part of June found the volume of electrical 
business increasing appreciably. The curve of prices was 
distinctly upward, price cutting seemed to be a thing of 
the past, and but few concessions were being granted. 
Copper products were up, spot cotton in the middle of July 
sold for 35 cents, and it was predicted that it would go 
to 40 cents. Labor disturbances, coming in waves, were 
more active and increasing. But deliveries were beginning 
to lengthen and shortages already were appearing in some 
lines. Jobbers were ordering better for stocking by August, 
but they had held off too long and manufacturers were un- 
able to make deliveries sufficient to fulfill all the orders 
which were coming in from all over the country. The 
steel strike called on Sept. 22 found electrical manufac- 
turers as a whole well supplied. By the end of the year, 
however, the market was short of certain steel and iron 
products. Throughout the last quarter of the year prices 
advanced on many lines. Jobbers locally were boosting 
prices on material which was difficult to obtain. Wiring 
materials as a whole were short for stocking purposes. 

During 1919 court decisions ruled that the seller had the 
right to choose his customer, thereby protecting his rights 
as a trademark owner (Colgate case); the Japanese Su- 
preme Court upheld United States trademarks; the funda- 
mental snap-shell patents were upheld (Weber vs. Cutler- 
Hammer and vs. Connecticut Electric); certain separable 
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attachment plug patents were upheld (Hubbell vs. General 
Electric and vs. Bryant); the fundamental gas-filled lamp 
patents were sustained ‘(General Electric vs. Nitro-Tung- 
sten), and the Majestic portable radiant heater patents 
were upheld. 

On Dec. 30, 1918, copper commanded 23 cents a pound. 
The new year opened with the metal dropping, and there- 
after it continued to fall week by week until it reached its 
lowest point of 14.50 cents about March 3. Rising, it took 
till May 18 to recover to 16 cents, when it started with more 
vigor and continued in steady jumps to its highest point 
of 23.50 to 24 cents, which it reached about July 20. 
From Oct. 15 the market steadily dropped to a low 
level of 18 cents about Dec. 1, but during this last month 
it recovered and finished out the year at 19 cents a pound. 


NEW YORK METAL MARKET PRICES 





—Dec. 30, 1919-— 





Dec. 30, 1918— 
Copper £ = d £ s d 
London, standard spot 4 112 0 0 116 15 O 
Cents per Pound Cents per Pound 
Prime Lake 23 00 19.00 to 19.50 
Electrolytic 23.00 18.75 to 19.00 
Casting 23.00 18.50 
Wire base 28.75 21.50 to 22.00 
Lead, trust price 6.00 7.50 
ED hes 00:ds KTR Chews ee ess 7.62} 9.624 
Nickel, ingot 49.00 41.00 to 42.00 
Sheet zinc, f.o.b. smelter.......... 13.00 11.50 
Spelter, spot 8.15 9.00to 9.10 
Tin, ; ..Govt. price 72.50 59.50 
Aluminum, 98 to 99 per cent ... Govt. price 33.10 32.00 to 33.00 
OLD METALS 
Cents per Pound Cents per Pound 
Heavy copper and wire 16 00 to 16.50 17.00 to 17.50 
Brass, heavy 9.00to 9.50 9.75 to 10.25 
MEE oy piel sinks «ves 8.00to 8.25 7.75 to 8.00 
Lead, heavy 4.50to 4.75 6.00 to 6.25 
Zinc, old scrap 4.75to 5.00 4.75 


to 5.00 


Rubber-covered copper wire base opened at 32 cents, 
gradually followed copper down, though considerably lag- 
ging in time behind the raw metal, and reached its lowest 
point, just under 20 cents, about May 3, two months after 
copper reached its bottom. Meanwhile stocks had been 
ample for all needs, but buying had been light. Standard- 
ization of rubber-covered wire eliminated certain sizes and 
types of wire. Toward the first of May the demand for 
wire became better and the demand for lamp cords from 
fixture manufacturers became heavy. Then as the base 
was raised from 20 cents the demand increased, seemingly 
each step, until the base reached 30 cents about Aug. 9, 
three weeks after the raw copper reached its limit of 23.50 
to 24 cents. Demands continued heavy and shipments be- 
came slower during September, when silk-insulated cord 
almost vanished from the market. By October the mills 
were well booked for the remainder of 1919, with shipments 
averaging thirty days. In the last third of the year 
sales of lamp and heater cords were extremely brisk, and 
their prices were high and shipments long. By Dec. 30 
rubber-covered base had receded to 277 cents. Sales booked 
of total code wire in 1919 were estimated at $21,000,000, 
equivalent to 1,400,000,000 ft., an increase of 40 per cent 
over 1918. Sales booked of No. 14 rubber-covered wire were 
estimated at $10,000,000. 

Two new types of incandescent lamps were brought out 
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last year, in February the mill-type lamp and in July the 
white 40-watt tipless, opal glass C-4 lamp. The 50-watt 
tungsten lamp gained fast in popularity, pushed by the 
central stations. Certain types of miniatures were cut 
from active lists. Discounts on carbon lamps in standard 
packages and five-hundred-dollar lots increased Feb. 1 
about 15 points. A new packing was developed for lamps. 

Stocks of lamps throughout the year were ample except 
in the early winter, when some stocks were broken. One 
of the problems of the year to which much attention has 
been paid by lamp manufacturers is that of proper stock- 
ing in order to quicken local turnover. 


EXPORTS PROBABLY OVER $90,000,000 


For the fiscal year ended June 30, 1919, electrical exports 
amounted to $80,712,110, surpassing not only those of the 
last fiscal year, $54,527,570, but also all previous years. 
For the ten months ended October, 1919, electrical exports 
amounted to $75,719,867, an increase over the corresponding 
period of 1918 of 64 per cent. On this basis exports for 
the calendar year 1919 should total over $90,000,000. The 
month of June provided the record figure of all months, 
with a total of just under $11,000,000. 

There was little demand for large motors during the first 
six months, but throughout the last half of the year de- 
mand for large sizes increased considerably, with shipments 
running from eight to twenty-four weeks as against a 
normal of fourteen weeks. Normal industrial sizes from 
1 hp. to 50 hp. were in pretty good stock up to the middle 
of the year. Shipments in these sizes at the close of the 
year were eight weeks to six months, against normal ship- 
ping dates of nearer eight to twelve weeks. 

Fractional motors for appliances enjoyed a phenomenal 
season. Before the year was out it was virtually impossible 
for new customers to place large orders for shipment before 
1921, and some shipping dates on especially large orders 
were scheduled for 1922. During the year certain single- 
phase lines were lowered 10 per cent in price, but this was 
recovered in the fall. 

Sales of transformers were light over the first five months 
of the year as central stations were making few line exten- 
sions and few big industrials were in the market. Stocks 
of distribution sizes were ample until the middle of June, 
when increased activity began to drain them. Stocks im- 
proved again, however, until the fall, when they were again 
hard hit, and shipments went to six to ten weeks. Prices 
declined twice during the year, totaling about 20 per cent. 

Voltage and feeder regulators saw considerable activity 
during the middle of the year. Meters, early in the year 
a stock item, and normally so, by the late summer reached 
such activity that manufacturers, even with increased 
capacity, were requiring three weeks to commence ship- 
ments on the large orders coming in. 


WIRING SUPPLIES VERY SHORT 


The second-hand-apparatus market, quiet for the first 
quarter, picked up and held a fair business throughout the 
year. 

Extreme shortage in certain wiring materials prevailed 
throughout the latter half of the year. Stocks of flexible 
armored conductor were ample early in the year and ship- 
ments were three weeks. By April the remodeling and 
wiring of properties began to reduce stocks, which in May 
became rather short. Jobbers had not prepared for this 
demand, and although manufacturers attempted to add to 
their capacity, the supply of strip steel was inadequate and 
supply went from bad to worse in the last half of the year. 
From the second quarter on this material was rationed 
out piecemeal by the producers. A decline in price of $10 
per 1,000 ft. in March was overcome for a net increase of 
$5 per 1,000 ft. in four jumps during the year. Lock-nuts 
and bushings had a heavy demand with the conductor, and 
although they declined in price 20 per cent in March, they 
advanced 40 per cent in December. Outlet boxes for 
flexible conduit were extremely short in the fall. 

Outlet boxes for rigid conduit did not have so heavy a 
call till later in the year, when a heavy demand for conduit 
set in. This supply was somewhat affected by the steel 
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strike, which also shortened the supply of pipe. Cards 41 
and 42 came into being on Jan. 14 and March 21 respec- 
tively, each lowering the price, while in August some manu- 
facturers issued card 43, increasing the price about 10 
per cent. 

Schedule material stocks were ample for current needs 
when the year started, and it was not until April that 
sales showed any appreciable activity. By then lighting 
fixture manufacturers had begun to enter the market for 
sockets in large amounts. Building and remodeling were 
starting a call for material. Factory output was 60 per 
cent of normal, but jobbers and manufacturers were dis- 
inclined to stock heavily. By August the demand for 
schedule material had got well under way, and the year 
finished with an extreme shortage of the material. 

Flexible non-metallic conduit prices followed the cotton 
market closely and were about 50 per cent higher in De- 
cember than in January. The demand, although light for 
six months, was very heavy in the fall, a great scarcity 
existing at the end of the year. 

Fan prices were 15 to 20 per cent higher than those 
for 1918, the 20 per cent including the revenue tax of 
5 per cent on manufacturer’s selling price. As usual most 
of the distributers ordered well under their needs, some 
about 50 per cent, and the first few hot June days sent 
them scurrying to cover. Producers tried to deliver all over 
the country but couldn’t fulfill the demand. Prices for 
1920 show increases of 10 to 15 per cent. War standards 
in fans, followed in 1919, will be continued in 1920. 


EXCELLENT APPLIANCE YEAR 


Last winter’s warm season had a deterrent effect on 
the radiant heater market, and jobbers’ hold-over stocks 
were rather large, but the fall business was good and old 
and new stocks were absorbed. 

The 1919 fall and Christmas heating-appliance demand 
was so far above expectations that stocks were utterly 
insufficient to supply. Jobbers are now ordering for their 
entire 1920 demands. MHeating-pad sales surpassed all 
previous years. On Sept. 20 a new heating-device schedule 
went into effect, the first since August, 1918. A healthy 
advance in sales of industrial heating appliances was re- 
corded throughout the year. 

Poles, cross-arms and pins, subject only to a light demand 
early in the year, because of a quiet central-station outlet, 
reflected more activity in the summer and fall. Prices in 
this latter period generally advanced. 

Insulator sales also moved faster as the year wore on, 
and prices increased about 15 per cent during the twelve 
months. 

The storage-battery industry has increased by leaps and 
bounds, many new companies having entered the field. 
Capacities of the old companies were increased greatly. 

Following the removal of the war-time ban on sign 
lighting, the year saw remarkable activity in signs. 


BIG FIXTURE SALES 


New residence building and the remodeling of commercial, 
industrial and residential lighting systems have made a 
large year for lighting-fixture and glassware manufac- 
turers. During the third quarter a fixture shortage arose. 
Prices on fixtures rose about 40 per cent during the year. 
The glassware market showed similar conditions with prices 
up about 50 per cent and shipments up to three to four 
months. 

Fuse sales were probably less than those of 1918, but 
more recently sales of the larger capacities increased. An 
important development in this market in December was 
the listing by the Underwriters’ Laboratories, Inc., of cer- 
tain lines of renewable fuses as standard. The market 
for this type of fuse increased considerably throughout the 
year. 

The year saw a greater application of the safety inclosed 
switch, prices on which have advanced 30 per cent since 
the middle of July. 

Little was done in the street-lighting business early in 
the year, except to lay plans. Some of these were executed 
before the year closed. 
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HUBBELL ATTACHMENT 
PLUG PATENTS UPHELD 


Judge Thomas Finds Infringement by General Electric 
and Bryant in Patents Nos. 774,250 and 774,251 
and Declares Burton Patent Invalid 


In the suit of Harvey Hubbell, Inc., versus General Elec- 
tric Company and Bryant Electric Company, for infringe- 
ment of Hubbell patents Nos. 774,250 and 774,251, covering 
separable attachment plugs, decisions have been filed by 
Judge Thomas in the United States District Court uphold- 
ing the Hubbell patents and finding infringement there- 
upon. Prior patents and prior uses relied upon by the 
defense were held not to be such as to defeat the patents. 
In the suit of Bryant Electric Company versus Harvey 
Hubbell, Inc., charging infringement of its Burton patent, 
a decision has been filed by Judge Thomas holding “that 
the claims of the patent in suit are invalid for lack of 
invention as the device discloses nothing more than an 
aggregation of an old parallel plug and an old tandem 
plug.” 


METAL MARKET SITUATION 


Copper Is Holding Firmly at 19.25 to 19.50 Cents— 
Lead Again Higher, to 8.25 Cents 


A fair demand continues in the copper market, and good 
sales have resulted so far this month. The ruling price 
for producers’ prompt copper is 19.25 cents on large orders 
from consumers, while smaller orders have brought 19.373 
cents a pound. Their market for first-quarter delivery to 
consumers is 19.25 to 19.50 cents. Producers’ second- 
quarter prices are 19.374 to 19.624 cents a pound. The 
outside market, on the other hand, is paying to producers 
premiums of from 4 cent to 1 cent per pound and is will- 
ing to purchase at this rate for late first-quarter and for 
second-quarter copper. Their selling price for spot is 19.25 
to 19.50 cents, first quarter 19.50 to 20 cents and second 
quarter 20.124 to 20.624 cents. Many large consumers are 
well booked up for the next two months, and several large 
producers have their capacity nicely taken care of for this 
quarter. 

The foreign market is bringing 20.25 to 20.50 cents for 
sales during first quarter. The volume of sales is fair, 
and inquiries show the amount of business waiting to be 
placed for delivery outside the country. 

December was a record month for sales, according to 
reports coming in. It has been estimated that these 
amounted to 480,000,000 lb., of which about 20 per cent 
was for European needs. 

Copper, brass and bronze products have advanced 1 cent— 
sheets, rods, tubes and wire. No change occurred in the 
seamless high and low copper and brass and bronze tubing. 

Official lead price was advanced to 8.25 cents, but the 
outside market did not follow it up. 








NEW YORK METAL MARKET PRICES 


—— Jan6 — — Jan. 13—— 

Copper: £ 8 d £ - d 

London, standard spot............. 120 0 0 "9 605 0 

Cents per Pound Cents per Pound 

EM iin chnxes ea eee sobs © 19.50 to 20.00 20.00 to 20.50 

ee ry eee 19.00 to 19.25 19.25 to 19.50 
ES 2 oie 5 seine i pth So lew Oana es 19.00 to 19.25 19.25 
ee Pee er ne 22.25 an-ao 
EE NOD. 6665 pekoak's e¥ebad as 8.00 8.25 
SD ee ES See 9.87} 10.25 

NN EG IE re ee 42.00 to 43.00 42.00 to 43.00 
Sheet zine, f.o.b. smelter. ............ 12.00 12.00 
EES re ene oe ee 9.50to 9.60 9.50 


lin ee ; Per ee 
\luminum, 98 to 99 per cent 


63.25 65.00 
31.50 to 32.50 31.50 to 32.50 


OLD METALS 


Cents per pound Cents per pound 


Heavy copper and wire............... 17.75 to 18.25 17.75 to 18.25 
A OC. . ixy.s vias seh blecd ahs ved 10.50 to 11.00 10.50 to 11.00 
NN 6.0 ni witaiivne chine & aes < 8.50to 8.75 8.50 to 8.75 
Lead, heavy Rp ALP ih 6.75to 7.00 6.75 to 7.00 
Zinc, old scrap 5.00to 5.25 5.25 to 5.50 
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any appreciable effect on the electrical supply market. 
The two weeks’ lull there gave jobbers a chance to 
accumulate better stocks as shipments just then came in 
from the East. Thus the West virtually starts the new 
season with fair stocks. Heavy buying, however, would 
soon break these up as deliveries are tardy and irregular. 

In the East, on the other hand, stocks are pretty well 
depleted in wiring materials. Loom and flexible armored 
conductor cannot be stocked as the material is virtually 
apportioned before it comes into the jobbers’ hands. Small 
sizes of pipe are scarce. Orders on this material are 
increasing. In the South some sizes of oil switches are 
low. In New York the scarcity of spot lead is holding up 
power cable to some extent. In the West jobbers are vir- 
tually out of steel reflectors and small motors are short. 

In Chicago some jobbers are now ordering their loom 
requirements for 1920, while central stations are doing the 
same for oil switches, transformers, meters, feeder regu- 
lators, etc. Seattle jobbers are ordering up to six months 
ahead as insurance against long shipments. 

Other manufacturers of heating appliances increased 
their list prices about 10 per cent. In various districts 
price advances are shown on knife switches and safety 
switches, vacuum cleaners, flexible armored conductor and 
interphones. The Phelps farm light is up 9 per cent. 
Deliveries on motors, especially on single-phase, are length- 
ening in New England, while on sockets they are in better 
condition. 


QO: in the West did inventory taking seem to have 





NEW YORK 


Midwinter buying continues in good volume, but shortage 
of material keeps down the volume of goods moved. Flex- 
ible armored conductor is still extremely short with no pros- 
pect of improvement unless demand decreases or more 
steel strip can be produced to feed the increased capacities 
of conductor mills. Pipe stocks are spotty, but rubber-cov- 
ered wire is plentiful. Schedule material stocks too are 
spotty. Wire orders are large in number, producing a good 
total volume, but rather small in individual size. 

According to the annual report of the Manhattan Bureau 
of Buildings, plans were filed in Manhattan during 1919 for 
379 new buildings, at an estimated cost of $72,283,000, and 
for alterations to 3,583 buildings, at an estimated cost of 
$34,500,000, the total expenditure being over $106,000,000. 
The highest item was for forty-five office buildings, 
costing $23,269,000. 

Prices have been stable this past week, although the Hot- 
point line of heating appliances advanced on an average 10 
per cent on list. 


FLEXIBLE ARMORED CONDUCTOR.—There has been 
no improvement in supply and initial deliveries to-day are 
about 10 per cent of the total order. No. 14 single-strip 
commands around $86 for 1,000 ft., running up to $125 for 
less than coil lots. 


RIGID CONDUIT.—Small-size pipe stocks are sstill 
spotty, and mills are behind on shipments. Prices on }-in. 
black range from $68 to $72.40 in 1,000-ft. orders. 

WIRE.—Jobbers’ stocks of No. 14 rubber-covered are 
good but manufacturers’ stocks are rather short. Demands 
on mills are increasing for immediate delivery. From one 
quarter comes the assertion that by May premiums will be 
asked on immediate delivery. Weatherproof base is about 
28 cents, and bare 22.25 cents. 


HEATING APPLIANCES.—Hotpoint list prices advanced 
an average of 10 per cent on Jan. 2. This is an advance 
of 50 cents on irons. 


Heaters go from $11 to $12. 
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SOCKETS.—Sales to fixture manufacturers are heavy 
and stocks are not always ample to meet demands. Pro- 
ducers’ shipments are better. 

SCHEDULE MATERIAL.—Stocks are variable in amount, 
in some cases being reported in excellent shape. Cut-outs 
are scarce. 

POWER CABLE.—Shortage of spot lead is affecting this 
market, and prices are high to overcome premiums neces- 
sary to get the spot metal. 








CHICAGO 


Jobbers report that the annual let-up in trade which 
usually occurs in January is not present to any extent this 
year. There have been some cancellations by dealers of 
orders for Christmas delivery, especially on household ap- 
pliances, but the jobbers are not canceling their orders with 
the manufacturers, as this business has grown from a sea- 
sonal business into a steady all-the-year trade. At least 
two large makers of heating appliances have raised their 
prices on their whole line of goods excepting ranges, and 
others are expected to follow. Non-metallic flexible con- 
duit is still difficult to obtain and some jobbers are placing 
orders for 1921 delivery. Chicago building permits for the 
week were higher than the low level of the last month and 
a half, amounting to a total of $3,340,000, but one building 
for the Chicago Tribune accounts for $2,500,000 of this 
amount, leaving less than $1,000,000 as the total for all 
other structures. 

WIRE.—Shipments are better than they were three 
months ago, but stocks are still low and scattered. Rub- 
ber-covered prices are firm at a 30-cent base, but weather- 
proof varies from 28 cents to 29 cents. This lowers the 
price of the larger sizes, but the differential added to the 
smaller sizes on account of the high price of cotton has 
increased the net prices. 


HEATING APPLIANCES.—Universal, Hotpoint and Edi- 
son appliances have advanced in price, and it is understood 
that other makers will follow shortly. On Jan. 1 Universal 
irons advanced 50 cents, six-cup nickel percolators $1, 
toasters $1, heaters $1.50, chafing dishes, nickel, $3. Hot- 
point and Edison irons advanced on Jan. 12 50 cents; six- 
cup nickel percolators $1, toasters 50 cents. Electric range 
prices have not changed. 

WASHING MACHINES.—tThe demand is still far greater 
than the output. Manufacturers are having such great dif- 
ficulty in getting motors that they are buying from elec- 
trical jobbers and even hardware jobbers. This, however, 
has not released the strain on the motor manufacturers, for 
the jobbers are now pressing them for shipment. It is re- 
ported that the price of motors in 100,000 lots sold to one 
large washing-machine manufacturer is $14 each. The 
Inland Electric Company, Chicago, has signed a contract 
for $1,000,000 worth of Crystal washers to be distributed 
in 1920. 

FRACTIONAL-HORSEPOWER MOTORS.—tThe scarcity 
is reflected in the fact that the Buttercrisp Company is 
buying motors from 1. hp. to } hp., although its popcorn 


10 
machine requires only a ;1, hp. motor. 


FARM PLANTS.—As an indication of the large volumé 
of business, one watt-hour-meter company estimates that 
its output for farm plants alone will amount to 450 per day 
during 1920. The price of the Phelps farm-lighting plant 
has been increased about 9 per cent. 


NON-METALLIC FLEXIBLE CONDUIT.—This material 
is almost impossible to get, and some jobbers have placed 
orders for delivery as far ahead as 1921. Current prices 
quoted on 5,000-ft. lots of s2-in. loom are $28 to $30 per 
1,000 ft. 


POWER-STATION EQUIPMENT.—Some manufacturers 
state that central stations should order their 1920 supplies 
within thé next sixty days to get delivery during this 
year. Some large utilities have already placed their orders 
for estimated requirements during 1920 for oil switches, 
transformers, circuit breakers, meters, insulators and 
regulators. 
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BOSTON 


Business is extremely active, with little evidence of 
slackening demand for either products or service. Prices 
are stiffer on heating appliances, wire, cartridge-fuse cut- 
outs, non-metallic flexible conduit, and some makes of 
radio apparatus. Fir cross-arms are also up. Shortages 
in some classes of wiring material are severe, but wire 
itself is in good supply. Deliveries are improving on 
sockets but tend to lengthen on motors of single and poly- 
phase design. Collections are improving, owing in part 
to the resumption of billing by contractors on partly com- 
pleted jobs on which they lack material for finishing the 
work. Jobbers’ stocks are uneven but represent very sub- 
stantial gains in some cases over last year. New building 
and engineering contracts in New England to Jan. 8 totaled 
$4,401,000, compared with $2,183,000 for the same period 
last year and exceeding all corresponding records in the 
past twenty years. Industrial-plant expansion is active in 
the Connecticut and Merrimac valleys. The New Bedford 
Gas & Edison Light Company will add 20,000 kva. to its 
plant this year, and a five-hundred-thousand-dollar hydro- 
electric plant is contemplated by the Amoskeag Manufac- 
turing Company, Manchester, N. H. 


WIRE. — Stocks are improved, permitting immediate 
shipments of both large and small sizes. Hardening copper 
prices are reflected in reduced discounts from the following 
bases: Bare, 24 cents; rubber-covered, 30 cents; weather- 
proof, 28 cents. A prominent New England factory reports 
good stocks in hand. 

RADIO APPARATUS.—A vigorous holiday demand is 
followed by continued brisk trade. Factories are under- 
stood to be from one to three months behind on orders. 
Some makes reflect firmer prices, but, by and large, quota- 
tions are fairly steady. 

MOTORS.—Deliveries tend to become longer and the de- 
mand appears insatiable. Stocks are hard hit, and the 
market is growing so fast that manufacturers are unable 
to keep up with it. A reflex intensive trade is being 
handled by second-hand-motor dealers. Recent price ad- 


vances have not been followed as yet by all the larger 
producers. 


NON-METALLIC FLEXIBLE CONDUIT.—In few cases 
can this material be found for delivery in any quantity. 
Manufacturers intimate that the present tale of woe will 
last at least a year. Normal quotations Monday were 
$30.50 per 1,000 ft. for ss-in. and $33.50 for }-in. conduit. 

RIGID CONDUIT.—In the smaller sizes the supply is 
rapidly fading away, with an unpromising outlook. One- 
half-inch white pipe brought $84.60 per 1000 ft. in 2500-ft. 
to 5000-ft. lots and $88.85 net in less than 2500-ft. lots, 
the corresponding quotations on black pipe being $79.50 
and $83.75. 

LAMPS.—Stocks are improving steadily. A representa- 
tive lamp man said Monday at Boston that he had never 
known the situation to be so good at this time of the year 
as now. One concern increased its sales in November 
alone 50 per cent over the same month a year ago and still 
met its customers’ requirements. Stocks were pulled down 
heavily in the holidays but are now being increased every 
day. 

METALLIC FLEXIBLE CONDUCTOR.—tThe supply has 
increased considerably, but incoming shipments are soon 
absorbed. Two carloads for one house were at once dis- 
posed of last week. No. 14 double-strip brings $90 per 


1000 ft. 
SOCKETS.—Stocks are more favorable. Quotations Mon- 
day were: Pulls, 47.5 cents; keys, 27 cents, and keyless, 


25 cents each. Porcelain is hard to get, but factory produc- 
tion is increasing on wiring devices. 


WASHERS.—The demand is so great that in many cases 
shipments are being made by the distributer from the 
sidewalk where the express trucks unload. Prices are 
steady and competition very keen. 


SNAP SWITCHES.—Stocks are being well sustained. 


Prices are from 17 to 15 per cent off list, with healthy 
demand. 
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ATLANTA 


The inventory period over, jobbers are reporting the 
receipt of large orders for equipment in all lines, especially 
in those lines in which shipments are reported poor. The 
movement in jobbing lines will be accelerated as plans are 
announced for improvements and additions following the 
annual meeting of industrial companies, and jobbers are 
expecting to receive larger orders than is at present the 
case. 

The superintendent of electrical affairs in the city of 
Atlanta announces a ruling, effective on Jan. 1, requiring 
that all knife switches except those installed on switch- 
boards must in future be of the approved safety type, 
operating from the outside of the box and of such design 
as to indicate without opening the.box whether the switch 
is closed or open. 

Bank clearings in this section continue to show a healthy 
gain and collections are good. 

CONDUIT.—Jobbers report an increase in conduit orders 
as contractors are anticipating their requirements and 
placing their orders in carload lots for the spring deliv- 
eries. Stocks of enameled in this section are reported low, 
but stocks of galvanized are reported in fair condition, $-in. 
sizes excepted. 

CONDULETS.—tThe first two weeks of the new year 
ushered in an increased demand. Stocks are reported fair, 
while factory shipments in special condulets are holding 
up fairly well. 

WIRE.—Nos. 12 and 14 rubber-covered are very scarce, 
but Nos. 6, 8 and 10 weatherproof stocks show some im- 
provement. A brisk demand is noted, with weatherproof 
quoted at 31 cents base and rubber-covered at 28 cents base. 


OIL-ENGINE GENERATING SETS.—The large amount 
of funds in the rural districts is stimulating the movement 
of this apparatus, especially in sizes of from 25 kw. to 
100 kw. The demand for the smaller sets up to 374 kw. 
is mostly for 220/110-volt direct-current service, while the 
sets in excess of that capacity are of the alternating- 
current type. One of the large dealers in this line reports 
shipments good, with stocks in fair shape. 

OIL SWITCHES.—The demand in sizes of 100 amp. to 
400 amp., 2300-volt, three-pole type exceeds the supply. 
Local stocks are depleted, with factory shipments quoted 
at two weeks. 

KNIFE SWITCHES.—Brisk demand is noticed and a 
sharp price advance has been registered. Quotations for 
three-pole, single-throw fused switches, 100-amp., are $8.25; 
200-amp., $12.60; 400-amp., $27.50. Stocks are in fair 
condition and good shipments are the rule. 

FLEXIBLE METALLIC CONDUCTOR.—A price ad- 
vance is announced and the scarcity continues, with no 
hope of the situation being bettered unless shipments are 
materjally improved. Jobbers are quoting double-strip, 
No. 14, two-wire, lots of 1,000 ft. to 2,500 ft., $108.75 per 
1,000: ft. 

VACUUM CLEANERS.—Local stocks are reported badly 
depleted in spite of good shipments. Incoming shipments 
are being diverted to fill back orders. There is an average 
20 per cent increase in price. 

SAFETY SWITCHES.—Owing to the new ruling made 
effective by the local municipal superintendent, the demand 
for safety switches has been greatly stimulated. Fair 
local stocks and shipments, however, have so far fore- 
stalled any shortage in this line. Prices quoted on three- 
pole, single-throw switches are as follows: 30-amp., $7.25; 
60-amp., $15.11; 100-amp., $22.66; 200-amp., $39.46; 400- 
amp., $61.96. Discounts up to $50 list, 10 per cent; $50 
to $200 list, 18 per cent; $200 to $500 list, 25 per cent. 

POLES.—Despite brisk demands, jobbers are quoting 
prompt shipments on standard poles, chestnut or cedar. 
Inability to obtain cars, however, causes cypress pole ship- 
ments to become much slower. Prices remain as quoted last 
week. 

INTERPHONES. 





The large apartment-house construc- 


tion throughout the section has caused a steady demand. 
Stocks are depleted, and poor shipments are the rule. 
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SEATTLE-PORTLAND 


A majority of jobbers in Seattle report current business 
normal. Immediately succeeding the holidays there was 
the usual lull, but beginning shortly after the first of the 
year sales volumes began to show increases and last week’s 
business as a whole was satisfactory. Indications are 
that the next three or four months will be good, but after 
that few care to venture a prediction. Stocks are in better 
shape than for months past, owing to the light buying of 
the past few weeks. Materials of all kinds are extremely 
hard to obtain, owing primarily to the fact that factories 
are behind in orders and shipments are coming through 
slowly and irregularly. This condition also applies to 
household appliances and motors. Jobbing houses, in order 
to maintain stocks, are ordering from two to six months 
in advance of actual needs. Appliance prices are fluctuat- 
ing. For instance, one line of washers or cleaners will 
increase a few dollars and another line will drop. How- 
ever, this fluctuation is not affecting the sales volumes. 

The Tacoma district reports the closing of a year of 
prosperity by all. Indications for the early months of the 
year are extremely favorable. Stocks are in fair shape 
with the exception of domestic appliances and larger size 
motors, although they are not in position to stand heavy 
or continued buying. Residence construction is progressing 
excellently, considering the season of the year. 

Portland manufacturers and jobbers report business to be 
opening up in fine shape. Shipments from the East are 
improving. Stocks in general are in fair condition, but 
there is a marked shortage of small motors, which will 
grow worse instead of better for some time to come. There 
have been no price changes of note recently. 


MOTORS.—With the anticipated conversion to electrical 
drive in several large lumber mills this spring as a founda- 
tion, jobbers believe the first four months of the year will 
see a healthy volume of business. Several industrial en- 
terprises still in the formative stages also plan for the 
installation of electric drive. Stocks are low and shipments 
are light and irregular. 


WIRE.—Stocks are spotty and shipments very irregular. 
Demand is showing some increase, and it is believed this 
will continue. No recent price changes are noted. 





SAN FRANCISCO 


From all sides come reports of a December business that 
broke all previous California holiday records. Shipments 
from the East have been good. Checks made by the Cali- 
fornia co-operative campaign show that energy-consuming 
devices added to the power lines during 1919 exceeded by 
at least 50 per cent the total wattage of similar devices 
added during 1918. 

Building permits filed in December in San Francisco, 
Los Angeles and Oakland amounted to $2,000,000, $3,611,000 
and $783,000, against $509,000, $603,000 and $281,000 in 
December, 1918. It has been widely remarked that the 
interior cities are building all out of proportion to their 
previous records and their comparative size. As an example 
take the city of Fresno, where building permits totaled in 
1918 for December $39,000, while December 1919 permits 
totaled no less than $570,000. 


WASHING MACHINES. — Business slumped slightly, 
caused probably by the usual holiday depression and also 
because, large back orders having arrived, dealers are well 
stocked and are not repurchasing. Various plans of financ- 
ing time payments through jobbers or manufacturers have 
been little patronized, most of the sales being for cash. 


FIXTURES.—Just as a few years ago big campaigns 
were made to rewire and reswitch industrials, such as 
canning factories and the like, so this year an effort is being 
made to relight them, and this demand has caused an 
absolute dearth of reflectors in California jobbers’ stocks. 
Heavy sales are being made just now of the poftable stand 
lamp with fancy silk or parchment shades. 

SCHEDULE MATERIAL.—Demand for stand lamps is 
also influencing the sale of special double sockets to contain 
the lamps, shipments being sold long before their arrival. 
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NEW APPARATUS & APPLIANCES 





A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


the Electrical Field 





Handle for Welding 


Electrodes 


A welding handle that is said to 
‘equire no pressure to hold the elec- 
rode, which can be released with one 
iand by slight pressure on the handle, 





EFFECTS ECONOMY IN ELECTRODES 


has been recently developed by the 
Electric Arc Cutting & Welding Com- 
pany, 222 Halsey Street, Newark, N. J. 
By the use of this new handle, accord- 
ing to the maker, the electrode can be 
burned to within 4 in. (3 cm.) of its 
length. The handle is made of metal 
which, it is said: will not melt at the 
welding temperature of the arc, and to 
keep it cool is arranged in two parts 
with an air space between and around. 
The grip of the handle is covered with 
“Bakelite Dilecto” and is equipped with 
a very flexible double lead. 





Electric Oven for Opening 
Storage Batteries 


An electrically heated oven, known 
as the “Hyrate,” for quickly and 
evenly softening the sealing compound 
and rubber parts of storage batteries 
without injury to plates, has been 


placed on the market by the Service 
Supply Company, 


Station 30 East 





REAR VIEW OF OVEN CONTAINING A 
STORAGE BATTERY 


Larned Street, Detroit, Mich., for use 
in service stations and garages han- 
dling batteries. 

The battery oven consists of a metal 
box open at the bottom and containing 
in its upper portion three electric 


heating units designed for operation 
on direct-current or alternating-current 
lighting circuits of from 110 volts to 
125 volts. The back of the box is at- 
tached to an upright pipe standard, 
on which it slides up and down, so that 
the height may be adjusted to fit any 
standard starting, lighting and igni- 
tion battery. The front side of the 
oven is hinged so that it may be opened 
for examining the condition of the bat- 
tery that is being heated. 





Direct-Current Controller for 
Elevator Motors 


For starting and stopping electric 
motors used in elevator service the 
Warner Elevator Manufacturing Com- 





NO PILOT CONTACTS OR DASH 
POTS USED 


pany of Cincinnati, Ohio, has placed on 
the market its type Z direct-current 
controller. 

The upper panel of the new @¢on- 
troller comprises the rheostat and con- 
trols the starting resistance. Sections 
of the starting resistance are auto- 
matically cut out of the armature cir- 
cuit as the motor speeds up. This is 
accomplished without the use of pilot 
contacts or dash pots. The accelerat- 
ing contacts are of the butt type, 
copper to copper, and are not used to 
open the circuit. The starting resist- 
ance is constructed of wire spirally 
wound and supported on the rear of the 
controller by an angle-iron frame. 

The lower panel carries the main 
line switches. They are operated 
mechanically by means of a cam shaft 
rotated by a flexible cable from the 
car, resulting in the elimination of all 


electric interlocks, pilot contacts, ete., 
yet retaining, the maker points out, the 
features of full magnet switch con- 
trol, including slow-down and dynamic 
braking. The main line contacts are 
of the copper-to-carbon type, of large 
size to prevent heating and to give long 
life under heavy service. Where the 
main line is opened, the contacts are 
equipped with magnetic blow-outs to 
suppress all arcing and burning. The 
contacts are opened by the action of 
cams on the cam shaft working against 
rollers on each contact arm. Contact 
is made by means of separate com- 
pression springs on each arm, and the 
contact pressure is independent of the 
rapidity or force with which the shifter 
sheave is operated. The panels are of 
electrical slate 14 in. (3.8 cm.) thick. 





Storage Battery with Improved 
Terminal Post 


A new electric storage battery is now 
being produced by the Campbell Elec- 
tric Company, 1529 Wyandotte Street, 
Kansas City, Mo., which claims as a 
feature an unbreakable and unleakable 
terminal post. There is also a large- 
vent plug hole to facilitate refilling the 
battery with distilled water and make 
possible the use of an especially con- 
siructed vent plug. 

The plates are hand-pasted, and the 
grids used are designed for great 
strength and flexibility. The battery 
jars are designed to withstand a strain 
of 3,600 lb. (1,632 kg.) to the square 





HAND-PASTED PLATES USED 


inch and a current of 36,000 volts. The 
separators are made of resawed Port 
Oxford white cedar, and the cases are 
constructed from kiln-dried oak, dove- 
tailed, no nails or screws being used. 
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New Switchboard Lamps 


To meet the need for a more efficient 
switchboard lamp, the Lord Manufac- 
turing Company, 105 West Fortieth 
Street, New York City, is putting out 
a tungsten lamp called the G-M tung- 























NEW 15-WATT, 12-cP. SWITCHBOARD 
LAMPS 


sten switchboard lamp. These are 
made in two styles, the T6, a narrow 
lamp, and the T8, a wider lamp shown 
herewith two-thirds actual size. 

These new lamps are rated at 15 
watts, 12 cp. and 150 volts. 

These lamps come packed fifty to the 
package. 





Washer with Combined Vacuum 
and Agitation Operation 


An electrically operated  clothes- 
washing machine designed to combine 
the advantages of the vacuum and 
agitation principles has been placed on 
the market by the Rue Nelson Manu- 
facturing Company of Amboy, Minn. 





CLOTHES CLEANED BY VACUUM CUPS AND 
SLOPING SIDES OF TUB 


The new washer has an oblong tube 
and two vacuum cups. An outward 
motion forces the clothes toward the 
ends of the machine. These ends slope 
inward so that the clothes are alter- 
nately pushed outward only to slide 
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back to the center. The cups work in 
opposite directions in order to subject 
the clothes to constant agitation, suc- 
tion and forcing of water through the 
meshes. 

The machine’s motor-driven wringer 
can be swung into four positions. A 
reversing switch makes it possible to 
wring the clothes in either direction, 
and there is a quick-acting safety re- 
lease of the fulcrum type. 

The inside of the tub can be obtained 
in two styles—either galvanized or 
galvanized steel with copper lining. 
The tub’s outer covering is a battleship- 
gray enamel. 





High-Power-Lamp Commerical 
Fixture 


A series of commercial fixtures for 
use with the Ivanhoe Ace, Phoenix and 
other recently designed glass units em- 
ployed in connection with high-powered 
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DUST-PROOF BRASS COMMERCIAL FIXTURES 


lamps is announced by the F. W. 
Wakefield Brass Company of Vermilion, 
Ohio. 

These fixtures are made of brass, and 
include porcelain’ receptacles, the 
makers state, of special patented de- 
sign built into the holders. They are 
designed to be dust-proof. 





Split-Phase Electric Motors 


Two new }-hp. split-phase motors— 
type 73430-HA, with a speed of 1750 
r.p.m., and type 73630-HA, with a 
speed of 1150 r.p.m.—have been an- 
nounced by the Emerson Electric Man- 
ufacturing Company, 2032 Washington 
Avenue, St. Louis, Mo., to replace types 
7340-JA and 8162-AA respectively. 

Either of the new types can be fur- 
nished for operation on 110 volts or 
220 volts of 60 cycles. Both types 
have starting clutches, sliding bases 
and adjusting screws. Terminal plates 
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have been omitted on the new motors 
and four leads are brought out through 
the field ring, these leads being inter- 
changed to reverse the direction of 
rotation. 





Electric Radiator 


Electric radiators for use in bath- 
room, bedroom, nursery, office and 
other places have recently been de- 
veloped by the Hale Electric & Engi- 
neering Company, 206 Savings Society 
Building, Cleveland, Ohio. They are 
ironclad and have no live contacts or 
exposed heating wires. The dimensions 
of these new radiators are 20 in. (50.8 
cm.) long, 5 in. (12.7 em.) wide and 15 
in. (38 cm.) high. With the radiators 
are supplied the customary plug for 
lamp socket connection and a length 
of cord. 





Metal Switch-Box Support 


Metal. supports which save labor, 
material and time in the installation 
of switch-boxes and base receptacles 
have been developed by the E. & B. 
Manufacturing Company, 965 Wood- 
ward Avenue. Detroit, Mich., and 
approved by the Underwriters’ Labora- 
tories. 

These supports are triangular in 
shape, one of the sides being bent over 
for attaching to the switch-box or base 
receptacle and another side being bent 
over so that it may be screwed to the 
building. Two supports are used with 
each switch-box or base _ receptacle, 
holding it rigidly in place. 

No clamps are used with the new 
supports. Gang supports allow single 
boxes to be set at any distance between 
studs. These supports can be used from 
either side of the stud and fit all 





KNOCKOUTS UNOBSTRUCTED; USED 
IN GANG OR SINGLY 


standard switch-boxes. To avoid pos- 
sible obstructions where a large sup- 
port is used there are four screw holes 
in the new metal supports. These 
supports shorten the distance between 
the box and the knobs. The supports 
are enamel-coated. 
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Manufacturers’ Activities 




















THE UNGER STORAGE BATTERY 
COMPANY, Wilmington, Del., will build a 
new one-story addition to its plant. Plans 
for the structure have been filed. 

THE GENERAL ELECTRIC COMPANY 
is preparing plans for the construction of 
a new six-story structure at its Schenectady 
vlant to facilitate operations. The struc- 
ture will be about 54 ft. by 219 ft. and is 
estimated to cost $400,000. 

WILLIAM E. QUIMBY, INC., 209 Park- 
hurst Street, Newark, N. J., manufacturer 
of electric pumping apparatus, etc, has 
filed notice with the Secretary of State of 
an increase in its capital from $125,000 
to $200,000, to provide for proposed busi- 
ness expansion. 


THE NORMA COMPANY OF AMERICA, 
ball and roller bearing manufacturer, has 
moved its general offices from 1790 Broad- 
way, New York City, and its factory from 
144th Street, Bronx, New York City, to its 
new factory building in Anable Avenue, 
Long Island City, N. Y. 


HENRY M. FOLDBY, formerly assistant 
to the local manager of the Central Mas- 
sachusetts Electric Company, Palmer, Mass., 
has joined the staff of the American Elec- 
tric Service & Maintenance Company, 
Springfield, Mass., as sales engineer for the 
Massachusetts and Connecticut trade, 


JOHN F. VAUGHAN ENGINEERS, 185 
Devonshire Street, Boston, Mass., announce 
that they have secured the services of 
Henry D. Abbot, recently resigned as New 
Mngland manager United States Shipping 
Board, Emergency Fleet Corporation. Mr. 
Abbot becomes an associate of the firm. 


THE CRESCENT INSULATED WIRE & 
CABLBD COMPANY, Olden and ‘Taylor 
Streets, Trenton, N. J., is considering plans 
for the construction of a new addition to its 
plant. The company has completed ne- 
gotiations for the acquirement of additional 
property on Webster Street as a site for 
the proposed structure 


THE RISDON MANUFACTURING COM- 
PANY, Naugatuck, Conn., is the new name 
taken by the former Risdon Tool & Machine 
Company. The company will continue under 
the same management, the manufacture of 
the same line of electrical goods. The com- 
pany states that the name was changed be- 
cause the former name was misleading to 
the trade. 


C. G. BOYDEN has resigned from the 
Eastern Massachusetts Street Railway to 
become sales engineer of the Lincoln Electric 
Company, with headquarters at 10 High 
Street, Boston, Mass. Mr. Boyden is mak- 
ing a specialty of electric welding and is 
covering the New Pngland territory in that 
connection, including industrial plants as 
well as utilities. 


R. S. MUELLER, & COMPANY, Cleve- 
land, Ohio, engaged in the manufacture of 
electric test clips and battery charging 
clips, have been dissolved as of Dee. 1,1919, 
talph S. Mueller having purchased the in 
terest of George B. Dusinberre. Mr. Mueller 
will consolidate the clip business with that 
of the Mueller Electric Company and under 
that trade style will continue the manu- 
facture of clips, attachment plugs, battery 
handles and other electric specialties at 
423 High Avenue, Cleveland. 


LIPPINCOTT CARWEN CORPORA- 
TION, Erie Avenue, east of Richmond 
Street, Philadelphia, Pa., has purchased 
the assets of the Carlson-Wenstrom Com- 
pany and the Carwen Steel Tool Company, 
manufacturers of screw machine products 
A. H. Lippincott is president, F. H. Lippin- 
cott, vice-president, A A Cavanaugh 
secretary, J. A. Ganster works manager, 
and Jacob Lundgren chief engineer The 
Carwen dynamic balancing machine and all 
classes of special machinery will be manu- 
factured in conjunction with screw machine 
products. 


GOODRICH RUBBER SELLS INSU- 
LATED WIRE DEPARTMENT TO ROME 
WIRE COMPANY.—T. lL. Barnes, man- 
ager of sales, insulated wire department, 
B. F. Goodrich Rubber Company, Akron, 
Ohio, announces that this department of 
the Goodrich company has been sold to the 
Rome Wire Company of Rome, N. Y., in 
order that the Goodrich company might ex- 
pand still further in manufacturing goods 
entirely of rubber. The kind of wire con- 
cerned is National Electric Code, automobile 
wires and cables, mining machine and other 
types of rubber-insulated wire. 
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THE NEW DEPARTURE MANUFAC- 
TURING COMPANY, Bristol, Conn., an 
nounces the promotion of William E 
Wightman from assistant treasurer to treas- 
urer and Charles S. Joy from credit man- 
ager to assistant treasurer. 

FRANCIS H. M. RILBY, formerly as- 
sociated with Vaughn & Meyer, consulting 
engineers, Milwaukee, Wis., announces his 
appointment as Wisconsin representative 
for the Vulean Soot Cleaner Company of 
Dubois, Pa., the Vulcan Fuel Economy Com- 
pany of Chicago, Ill, and the Green En- 
gineering Company, Hast Chicago, Ind. Mr. 
Riley is established at 614 Security Build- 
ing, Milwaukee. 

J. E. ME“LLEYT, formerly commercial 
engineer with the Georgia Railway & Power 
Company, has joined the executive staff of 
the Carter Electric Company, Atlanta, 
Ga. Mr. Mellett has resided in Atlanta for 








J. E. MELLETT 











eight or nine years, and before joining the 
Georgia Railway & Power Company he had 
been one of the sales engineers of the 
General Blectric Company and at one time 
manager of its Chattanooga office. 





Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and 
Domestic Commerce, Washington, by men- 
tioning the number 

An importer in France, (No. 31,395) de- 
sires to secure an agency for the sale of 
electrical supplies. 


A firm in Spain (No. 31,269) desires to 
secure agencies for the sale of electrical 
material, supplies and copper wire. 

Engineers in England (No. 31,407) de 
sire to secure an agency for the sale of 
electrical engineering equipment. 

A commercial agent from Australia (No. 
31,158) desires to purchase and secure 
agencies for the sale of electrical goods. 

A firm in Argentina (No. 31,229) desires 
to secure agencies for the sale of elevators 
for large buildings. Correspondence may 
be in English, 

A firm in Greece (No. 31,450) desires to 
secure an agency from manufacturers for 
the sale of electrical material for lighting, 
power and telephones. 

A manufacturer with a _ storehouse in 
Spain, (No. 30,807) desires to secure agen- 
cies for the sale of electrical supplies. Cor- 
respondence should be in Spanish. 

An agency is desired by a man in Italy 
(No. 31,203) for the sale of hydraulic 
turbines, and electrical machinery and sup 
plies. Correspondence may be in English. 

Capt. H tauteveau, electrical engineer, 
3 Villa Niel, XXVII E., Paris, France, de- 
sires a Paris agency for motors, generators, 
meters, heating apparatus, etc In addition 
he requests information on new inventions 
of electrical devices. Addresses of motor 
and generator manufacturers will assist in 
entering into commercial relations with 
American houses, 
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Trade Publications 











PANELBOARDS AND CABINETS.— 
Bulletin P-20 on panelboards and cabinets 
has been got out by the Penn Electrical 
& Manufacturing Company of Irwin, Pa 


INCUBATORS AND HOVERS.—The Im- 
proved “Reed” electric incubators and hov 
ers are the subject of a folder issued by the 
Liberty Manufacturing Company, of New 
Orleans, La, 


SWITCHES.—The Trumbull Electric 
Manufacturing Company, Plainville, Conn., 
has issued its bulletin No. 3, dated Decem- 
ber 1919 and covering “Safety’ externally 
operated switches. 


RADIO EQUIPMENT.—Radio telegraph 
and telephone equipment is the subject of 
an eighty-three-page booklet which the 
Wireless Specialty Apparatus Company of 
Boston has prepared 


INDUSTRIAL TRACTORS,.—Bulletin No, 
32 has been issued by the Industrial Truck 
Company, division of the Cowan Truck 
Company, Holyoke, Mass, on type U in- 
dustrial electric trucks. 


TICKET SELLERS AND CHOPPERS — 
The Caille Brothers Company of Detroit, 
Mich., has issued a booklet in which are 
described its electric ticket sellers and 
electric ticket choppers. 


WASHING MACHINES The Brokaw- 
Eden Company of St. Louis, Mo., and New 
York City has issued several booklets de- 
scriptive of the “Eden” electrically op- 
erated washing machine 


AUTOMATIC TOASTER.—The new auto- 
matic electric toaster made by the Strite 
Toaster Company, 422 Plymouth Building, 
Minneapolisfi Minn., is described in a re- 
cently prepared mailing folder. 


ELECTRIC TRACTORS Pulletim No, 
28 has been issued by the Industrial Truck 
Company, Civision of the Cowan Truck 
Company, Holyoke, Mass., covering type 
“EL” industrial electric tractors. 


TOWERS Catalog No. 10 issued by the 
Milliken Brothers Manufacturing Company, 
Woolworth Building, New York City, covers 
transmission towers, radio towers, and pin- 
lock poles as well as steel buildings. 


METERS.—The Cutler-Hammer Manu- 
facturng Company, of Milwaukee, Wis., has 
issued trade publication, No. 479 covering 
electric space heaters and entitled ‘Miscel- 
laneous Applications of Electrical Heat.” 


FARM LIGHTING PLANTS.—The Auto- 
matic Electrical Devices Company, 120 
Opera Place, Cincinnati, Ohio, describes its 
new self-starting “All Purpose’, lighting 
and power plant in a _ folder of recent 
issuance. 


CENTRIFUGAL PUMPS.—The Allis- 
Chalmers Manufacturing Company, of Mil- 
waukee, Wis., has issued bulletin No. 1632C, 
a fifty-two-page publication covering the 
centrifugal pumps and pumping units made 
by this company 


EOSTAT AND COMPENSATOR 
tATING MECHANISM. Bulletin 
No. 47,702A, superseding No. 47,702 and 
covering rheostat and compensator operat- 
ing mechanisms, has been published by the 
General Electric Company of Schenectady, 
N. Y. 








New Incorporations 











THE HAAS ELECTRIC SALES COM 
PANY of Cleveland, Ohio, has been in 
corporated with a capital stock of $20,000 
by L. D. Goldhamer, Max L. Haas, A. E. 
Goldhamer, H. Klein and M. Walters 


THE AMERICAN ARMATURE ENGI- 
NEERING COMPANY of Bluefield, W. Va., 
has been chartered by A. A. Grant, and A 
D. Knight. The company is capitalized at 
$25,000 and proposes to manufacture arma- 
tures, etc. 


THE ACETYLENE & ELECTRIC 
WELDING MACHINE COMPANY of New 
York, N. Y., has been incorporated by L. 
Scheuer, R. E. Polhemus and S. Dannen- 
berg, 407 East Fiftieth Street. The com 
pany is capitalized at $11,000. 
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New England States 


BIDDEFORD, ME.—Steps, it is re- 
ported, have been taken to equip eventually 
all the mills of the Pepperell Manufacturing 
Company for electrical operation. The 
company, it is understood, has placed an 
order with the General Electric Company 
for a 7,500-kw. generating unit, to be in- 
stalled in the Laconia division. All the 
power for the mills eventually will be 
furnished from the Laconia division and 
the Clarke Power Company. The large 
No. 3 mill will be equipped within a year 
and later on No. 1 and No. 2 mills. 

COLUMBIA, ME. — The Washington 
County Light & Power Company of Port- 
land is building a hydro-electric develop- 
ment at Columbia. This plant will have a 
generating capacity of 2,400 hp. E. S. 
Lincoln, 534 Congress Street, Portland, is 
treasurer and general manager. The 
Eastern Electric Construction Company of 
Portland has contract for construction of 
plant. 


SQUIRREL ISLAND, ME.—The Squirrel 
Island Electric Company, recently incorpor- 
ated with a capital stock of $25,000, con- 
templates the, construction of an electric 
light plant at ‘Squirrel Island. 

FALL RIVER, MASS.—Plans are being 
prepared for building an addition and re 
modeling the Shawmut Mills, at a cost of 
about $400,000. The installation of elec- 
trically driven machinery is included among 
the proposed improvements. 

PEPPERELL, MASS.—Work will soon 
begin on the erection of the proposed elec- 
tric transmission line extending from line 
of the New England Power Company at 
Dunstable to a point near Pepperell to 
supply energy for the paper mill of the 
Nashua River Paper Company. 

RUSSELL, MASS.—At a special town 
meeting held recently the proposal to con- 
struct a municipal electric lighting system 
was carried. 

SOUTHBURY, CONN.—The . Woodbury 
(Conn.) Electric Company is contemplating 
extending its electric service to Southbury. 

STONINGTON, CONN.—The Eastern 
Connecticut Power Company has petitioned 
the Public Utilities Commission for ap- 
proval of a proposed 33,000-volt transmis- 
sion line from its White Rock substation in 
Stonington to the Rhode Island state line 
in Paweatuck, and of a change in the con- 
struction of the present 16,000-volt line be- 
tween White Rock and the company’s sta- 
tion at Preston. The company has applied 
for permission to erect a transmission line 
in the town of Thompson 








Middle Atlantic States 


BATH, N Y.—Contract has been 
awarded to the Ames Iron Works, Oswego, 
for the construction of the proposed new 
addition to the municipal light and power 
plant. The cost is placed at about $25,000 

BERKSHIRE, ‘N. Y.—Application has 
been made to the Public Service Commis- 
sion by the Berkshire Delco Lighting Com- 
pany for permission to construct an elec- 
tric light plant in Berkshire and _ for 
approval of a local franchise. The cost is 
estimated at about $6,000. Charles A. Par- 
tridge and James Dormody are interested 
in the company. 

BINGHAMTON, N. Y.—Bids will be re- 
ceived by the State Hospital Commission, 
Albany, N. Y., until Jan. 28, for renewal 
of electric wiring in the main building, and 
for laundry equipment for the Binghamton 
State Hospital. Plans and_ specifications 
may be obtained at the Department of 
Architecture, Capitol, Albany. L. F. Pil- 
cher, Capitol, Albany, is state architect. 

BROOKLYN, N. Y.—Plans are being pre- 
pared for the erection of a new plant for 
the McPhilben Lighting Fixture Company, 
264 Fulton Street, to be erected on property 
recently acquired fronting the right-of-way 
of the Long Island Railroad near Jamaica 
Avenue, Jamaica. 

BUFFALO, N. Y.—Negotiations have 
been completed between the Chamber of 
Commerce and the Dunlop Tire & Rubber 
Company of London, Eng., whereby the 
company will establish a plant in Buffalo 
for the manufacture of automobile tires, 
to be operated under the name of Dunlop 
America, Inc. A site has been secured on 
the River Road for the proposed plant, 
which will cost with machinery and equip- 
ment about $10,000,000, 

MARTINSBURG, N. Y.—The Public 
Service Commission has granted Harry 8S. 
Lewis and Harold Cornwall of Beaver 


Falls permission to transfer the property 
and franchises of the former Hirschey & 
Lewis electric plant in the town of Mar- 
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tinsburg to the Otter Creek Power Corpor- 
ation. Authority was given the latter to 
issue $24,000 in capital stock. 

NEW YORK, N. Y.—Plans have been 
prepared by the Hemco Electric Company, 
246 Third Avenue, for improvements to its 
plant, located at First Avenue and Fortieth 
Street, to cost about $12,000. Ferdinand 
Savignano, 6005 Fourteenth Avenue, Brook- 
lyn, is architect. 

NIAGARA FALLS, N. Y.—The United 
States Light & Heat Corporation, Highland 
Avenue, is considering rebuilding its bat- 
tery building, recently destroyed by fire. 

BUTLER, N. J.—The Borough Council 
is considering plans for extensions to the 
municipal electric light plant, to cost about 
$30,000. 

DOVER, N. J.—Plans have been ap- 
proved by the State Board of Health for 
the construction of the proposed municipal 
disposal plant to be located below the Boon 
ton dam. Considerable’ electrical and 
mechanical equipment will be required in 
connection with the work, 

ELIZABETH, N. J.—The Consumers’ Ice 
& Cold Storage Company, 1079 East Grand 
Street, is planning to erect an addition to 
its plant, to cost about $50,000. Consider 
able electrical equipment and refrigerating 
apparatus will be required. 

FREEHOLD, N. J.—The Board of Free 
holders has approved the issue of $62,000 
in bonds, the proceeds to be used for the 
construction of an electric plant to supply 
electricity for lighting and heating the local 
court house and penitentiary. 

HIGHTSTOWN, N. J.—The Council is 
considering the purchase of the electric 
plant of the Electric Light & Power Com 
pany of Hightstown, to be owned and oper 
ated by the municipality. 

NEWARK, N. J.—The proposed budget 
of the New York Telephone Company calls 
for an expenditure of approximately 
$7,749,999 in the northern New Jersey dis 
trict, including the erection of over 30,000 
telephone lines and the installation of 200 
new switchboard positions, construction of 
pole lines, installation of new cable, new 
trunking facilities for central office service, 
etc. 

NEWARK, N. J.—Arrangements are be- 
ing perfected for the construction of the 
initial unit of the proposed new plant to be 
erected by C. R. Curtis, formerly manager 
of the Splitdorf Electrical Company, and 
associates, at Warren, Plane and Hackett 
Streets. The building will be about 60 ft. 
by 172 ft., eight stories high, and-will be 
devoted to the manufacture of automobile 
accessories, ete. The plans, it is under- 
stood, provide for the construction of the 
second unit of the works during the com- 
ing spring. 

TRENTON, N. J.—Arrangements are be- 
ing made by the Original Trenton Cracker 
Company, 17 South Stockton Street, for 
increasing power facilities at its plant. 
Electricity is to be furnished by the Public 
Service Electric Company. 

WHITEHOUSE, N. J.—Plans are under 
consideration by the Township Committee 
for the installation of a new municipal 
street-lighting system. 

CHESTER, PA Plans have been pre- 
pared by the American Locomotive Works 
for the installation of the large boiler units 
at its local plant. 


PHILADELPHIA, PA.—Plans are being 
prepared for the erection of a power house 
for the Abrasive Material Company at 
James and Fraley Streets. 


PHILADELPHIA, PA.—Contract has 
been awarded by William F. Read & Sons 
Company, 209 Chestnut Street, for the con 
struction of a new power plant at its 
works at Twelfth and Jackson Streets, to 
William F. Newberry, Otis Building. 


PHILADELPHIA, PA. - The Turner 
Construction Company has been awarded 
the contract for the construction of the new 
warehouse and power house for O. H. Wil- 
bur & Sons, Inc., to be erected on Bread 
Street south of New Street. The warehouse 
will be 80 ft. x 90 ft., and the power house 
40 ft. x 200 ft Oil will probably be used 
for fuel, although the boilers are designed 
so that coal may be used. The Schofield 
Engineering Company are engineers’ in 
charge of the power house. 
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PHILADELPHIA, PA.—Plans are being 
prepared by Neel-Cadillac Company, 144 
Broad Street, for a service and repairs 
works for automobiles at Parkway and 
Twenty-fifth Street, to cost about $500,000. 


PHILADELPHIA, PA.—The Philadel- 
phia Paper Manufacturing Company, River 
Road, Philadelphia, contemplates the con 
struction of a machine shop and engine 
room, 165 ft. x 295 ft., at Nixon and Foun- 
tain Streets, to cost about $145,000. 


PITTSBURGH, PA.—The Cambria Steel 
Company has announced part of its con 
struction program, involving an expenditure 
of about $15,000,000. Work will start in a 
few weeks on the construction of two cen- 
tral power plants, to cost about $2,000,000, 
To meet the increasing demand for steam, 
the company will install 12,000 hp. in 
boilers and superheaters. The company 
has also authorized the construction of a 
plant for building tank cars, at a cost of 
$1,750,000. 


READING, PA.—The Metropolitan-Edi- 
son Company has filed notice with the Sec 
retary of State of an increase in capital 
stock from $4,150,000 to $5,500,000, part 
of the proceeds to be used for the instal 
lation of additional equipment, extensions 
to transmission lines, ete. 


TULLYTOWN, PA.—Plans are _ being 
considered by the Tullytown Electric Com- 
pany, recently organized, for the installa 
tion of an electric light, heat and power 
plant in Tullytown. 


HYATTSVILLE, MD.—The installation 
of an electric lighting system in Hyatts 
ville is under consideration. 


SALISBURY, MD. — The Cambridge 
(Md.) Gas, Electric Light & Power Com 
pany; the Idlewild Electric Light, Heat & 
Power Company of Federalsburg; the Sal 
isbury (Md.) Light, Heat & Power Com- 
pany, and the Peninsular Light & Power 
Company of Denton have been consolidated 
under the name of the Kastern Shore Gas 
& Electric Company, with headquarters at 
Salisbury. Arrangements, it is understood, 
have been made by the Eastern Shore com 
pany for an issue in capital stock to pro 
vide for expansion. 


SOUTH CHARLESTON, W. VA.—The 
South Charleston Utilities Company has 
applied to the Kanawha County Court for 
a franchise to extend its electric transmis 
sion lines to the eastern corporate limits 
of St. Albans to furnish electrical service 
in that town. The company will probably 
serve the residents between South Charles 
ton and St. Albans with electricity. 


NORFOLK, VA.—Plans are being pre 
pared by the Reliance Electric Company, 
771 Granby Street, Norfolk, for the erection 
of an electric repair and service works, 40 
ft. x 104 ft., at Jamestown Boulevard and 
Monroe Street, to cost about $70,000. 


WASHINGTON, D. C.—Bids will be re 
ceived at the office of the Chief Signal Officer 
of the Army, Washington, D. C., until 
Jan. 30, under Proposal 2347-1CP, for fur 
nishing fifty telephone hand = sets, fifty 
hand set receivers and fifty transmitters 


WASHINGTON, D. C.—Bids will be re 
ceived at the Machinery and Engineering 
Materials Branch, Munitions Building, 
Washington, D. C., until Jan. 21, under 
Circular ME 142, for furnishing 12,800 
Mazda lamps, 300 nitrogen lamps, 288 2-cp. 
lamps and 288 4-cp. lamps. 


WASHINGTON, D. CC sids will be re- 
ceived at the office of the Chief Signal 
Officer of the Army, Washington, D. C., 
until Jan. 27, under Cireular PR 1991 
3CP, for furnishing two apron panels com 
plete, three distributing frames for fire 
control switchboard and 20 ft. strip copper 

WASHINGTON, D. C.—Bids_ will be 
received at the office of the Chief Signal 
Officer of the Army, Washington, D. C., 
until Jan. 27, under Proposal PR 1626-1CP, 
for furnishing thirty direct-current am 
meters, ninety alternating-current § radio 
frequency ammeters and thirty portable 
direct-current micro-ammeters. 

WASHINGTON, D. C.—Bids_ will be 
received at the Bureau of Supplies and 
Accounts, Navy Department, Washington, 
D. C., for furnishing at the various navy 
yards and naval stations supplies as fol 
lows: Until Jan. 20, Newport News, Va., 
Schedule 5362—7,640 ft leaded and 
armored cable. Until Jan. 23, Philadelphia, 
Pa., Schedule 5383—two telephone motor 
generators and two ringing dynamotors 
Brooklyn, N. Y., Schedule 5386—miscel 
laneous lighting and power wire Until 
Jan, 27, Brooklyn, N Schedule 5369- 
miscellaneous electric cable and wire. Un 
til Feb. 10, Eastern and Western yards 
miscellaneous electric water heaters 
Applications for proposal blanks should 
designate the schedule desired by number 
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North Central States 


DETROIT, MICH.—The Mutual Electric 
& Machine Company, 232 Fort Avenue, is 
planning to erect a machine shop on Porter 
Street. 

DETROIT, MICH,.—Plans are being pre- 
pared for the erection of a new plant at 
Fort and Boyd Streets for the Columbia 
Motor Company, 1256 East Jefferson Ave 
nue, to cost about $500,000, Horace H. 
Dane, Dime Bank Building, is architect and 
engineer, 

MUSKEGON, MICH The Superior 
Seating Company is considering extensions 
to its works, including a power plant, to 
cost about $350,000. 

CANTON, OHIO.—The Arctic Ice Machine 
Company contemplates the construction of 
a machine shop and power house The 
company, it is understood, will purchase 
equipment for steam power plant and other 
machinery. 

CLEVELAND, OHIO.—Work will start 
at once on the construction of the first unit 
of the proposed manufacturing plant of the 
Katon Axle Company, to be located at 
East 140th Street and the New York Cen- 
tral Railroad The first unit will cost 
about $1,000,000, and will include a main 
factory building, 300 ft. x 400 ft., a power 
house and a separate heat-treating build 
ing, these buildings being planned to serve 
four large factory units. J. O. Eaton is 
president, 


MONTPELIER, OHIO.—-The Board of 
Trustees is considering the installation of a 
new engine and generator Nothing defi- 
nite has been decided upon, - Joo 
McKalip is superintendent. 


RICHWOOD, OHIO.—Improvements are 
being made to the plant of the Richwood 
Light, Heat & Power Company, including 
the installation of a 150-kw frequency 
changer, 25 to 60 cycle; motor and gener- 
ator for frequency changer, three 50-kva. 
19,200/2,300/110-volt transformers Con- 
tracts for the work have been let Ndward 
A. Schamb is manager 


TOLEDO, OHIO.—The Mutual Heating 
& Light Company contemplates the erection 
of a new concrete or brick smokestack, As 
yet nothing definite has been decided upon. 
WwW. J Blebesheimer is president and 
manager. 

VENEDOCIA, OHIO.—The capital stock 
of the Venedocia Electric Light Company 
has been increased from $5,000 to $10,000. 

VERSAILLES, KY.—Bids will be re- 
ceived by the city of Versailles until Jan. 
27 for construction of waterworks, power 
and filtration plant and laying 31,800 ft 
of pipe line Plans and specifications may 
be obtained on application to Edgar B 
Kay, chief engineer, 1416 R Street, N. W., 
Washington, D. C. 

COLUMBIA CITY, IND.—Improvements 
are contemplated to the municipal electric 
light plant, including the installation of 
additional equipment. Frank Schultz, city 
electrician, will have charge of the work. 

COLFAX, IND.—The Colfax Electric 
Company has applied to the Public Serv- 
ice Commission for permission to issue 
$20,000 in bonds for extensions to its 
system. 

GREENFIELD, IND.—Bonds to the 
amount of $6,000 have been issued for im- 
provements to the municipal electric light 
plant 

INDIANAPOLIS, IND.—The Sanborn 
Electric Company has been awarded the 
contract for wiring the first unit of the 
Academic and Trades Building for the 
Arsenal Technical Schools, at $12,500. 

LOGANSPORT, IND.—The Cass County 
Chamber of Commerce will have a survy 
made of the Wabash River at Logansport 
with a view of utilizing the power for an 
electric light and power plant. 

BROCKTON, I1.lL.—The Council is con- 
sidering the question of securing electric 
lighting service for the town For further 
information address C. B. Miller. 

CHICAGO, ILL.—The Stromberg Elec- 
tric Company has purchased a new site on 
which it will erect a factory building 220 
ft. x 200 ft., to cost about $160,000. 

JACKSONVILLE, ILL.—Extensions to 
the municipal electric light plant, to cost 
about $40,000, are under consideration. 

GREEN BAY, WIS.—Plans are being 
prepared by Vaughn & Meyer, engineers, 
Security Building, Milwaukee, for the in- 
stallation of an ornamental lighting system 
in the business district 

MASSENA, IOWA.—The installation of 
a municipal electric light plant is under 
consideration by the city officials. 

MESERVEY, IOWA.—Bonds to the 


amount of $93,500 have been voted for the 
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installation of a municipal electric lighting 
system. The lowa Falls (lowa) Electric 
Light Company will erect a transmission 
line to Meservey and furnish electricity to 
operate the plant. 


BUCKNER, MO.-—-The Green Light & 
Power Company of Pleasant Hill contem- 
jlates extending its electric transmission 
ines to Buckner to furnish electricity for 
lamps and motors. The street-lighting sys- 
tem will consit of twenty-four lamps. 


ST. JOSEPH, MO.—The St. Joseph Pub 
lic Elevator Company is planning to build 
a grain elevator to cost about $250,000. 

ST. LOUIS, MO.—Plans have been com 
pleted by the Bridge & Beach Manufactur- 
ing Company for the erection of a plant, 
including a molding shop, a cleaning and 
grinding building, polishing and nickelling 
building, japanning room, a_ three-story 
mounting building and a three-story ware- 
house, A center group of buildings will 
include the boiler house, engine house, 
enameling building, pattern storage build- 
ing and pattern shop. The entire works will 
be operated by electricity generated at the 
plant. 


FORTUNA, N. D.—Arrangements are be- 
ing made for the installation of an electric 
light plant in Fortuna Pr. J. Quarne is 
reported interested in the project. 

STICKNEY, S. D The local electric 
light plant, owned by C. D. Bennet, has 
been purchased by C. H. Nelsen 

WATERTOWN, S. D.—Bids will be re- 
ceived by the city of Watertown until 
Jan. 19 for the sale of $175,000 in electric 
light bonds. 


BRUNO, NEB tjonds to the amount 
of $10,000 have been authorized for the 
installation of a municipal electric light 
plant. 


CANTON, KAN.—Bonds to the amount 
of $18,000 have been voted for improve- 
ments to the municipal electric light plant; 
also $37,000 for waterworks 

HUGOTON, KAN Bids will be received 
by the City Commissioners until Jan. 30 
for construction of an electric light plant 
and waterworks system. The cost is esti- 
mated at about $60,000. The Ruckel En- 
gineering Company of Hutchinson is en- 
gineer. 





Southern States 


HENDERSONVILLE, N. C.—The Home 
Electric Company is contemplating exten 
sive improvements and extensions to _ its 
plant at its power site No. 1 on Big Hun- 
gary Creek The present rock dam will be 
rebuilt with concrete and the height raised 
to 50 ft. 


NEWTON, N. C.—The Council is con- 
sidering an issue of $73,000 in bonds for 
improvements to the electric light, water 
and sewer systems. 

SUMMERVILLE, N. C.—Bonds to the 
amount of $40,000 have been voted for the 
installation of an electric light plant. 


WINDSOR, N. C.—The Council is con- 
sidering an issue of $45,000 in bonds to 
construct water and lighting systems. 

SUMTER, S. C.—Bids will be received by 
the Mayor and Board of Commissioners 
of the city of Sumter until Feb. 3 for con- 
struction consisting of power house, 100 
ft. by 85 ft., for electric plant; coal bunker, 
boiler foundations and brick-lined concrete 
smoke flue and machinery foundations. 
Plans and specifications may be obtained 
at the office of Gilbert C. White, engineer, 
Durham, N. C. 


GREENSBORO, GA.—At an election held 
recently bonds were voted for improve 
ments to the waterworks system and elec- 
tric light plant. 

STILLMORE, GA.—The installation of a 
municipal electric light plant is under con- 
sideration by J. R. Warren, Mayor. 


MELBOURNE, FLA.—tThe installation 
of an electric lighting system is under con- 
sideration by the Melbourne Seach 
Company. 


MOORE HAVEN, FLA.—Bonds to the 
amount of $69,000 have been voted for ex- 
tensions to the electric lighting system, 
waterworks and street paving. 

ARKANSAS CITY, ARK.—The Lambe 
& Denmarke Water & Light Company is 
contemplating the purchase of oil engines 
and other equipment. 


MONROR, LA.—Work will soon begin on 
the oonstruction of the new municipal elec- 
tric light and power plant and waterworks 
system and the new car barn for the street 
railway. The cost of the electric plant and 
waterworks system is estimated at about 
$450,000 and the car barn from $50,000 to 
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$75,000. The city is also planning to ex- 
pend about $100,000 in rebuilding the street 
railway system. 

OKEMAH, OKLA.—Improvements are 
contemplated to the municipal electric light 
plant, including the installation of two 
100-hp, boilers, two engines, 125-hp. and 
175-hp., and a& generator from 75 kw. to 
125 kw. E. W. Baker, superintendent, will 
have charge of the work. 

KENEDY, TEX.—The power plant of 
the Kenedy Light & Power Company was 
recently destroyed by fire 





Pacific and Mountain States 


PUGET SOUND, WASH.—Bids will be 
received at the Bureau of Yards and Docks 
Navy Department, Washington, D. c., until 
Jan, 21 for construction of extension to 
central power plant, 50 ft. x 42 ft., to cost 
about $40,000, Specification 4024, A de- 
posit of $10 will be required for the plans. 

BAKER, ORE.—Bhe Eastern Oregon 
Light & Power Company is contemplating 
a number of Improvements to its system 
including a new generating station, during 
the coming year. As yet nothing definite 
has been decided upon. J. P Lottridge is 
manager, 

_ JOSEPH, ORE.—The Enterprise Electric 
Company contemplates the construction of 
a new electric plant at Joseph. The equip- 
ment will include one 650-hp. waterwheel 
horizontal double runner, to operate under 
net head of 170 ft., oil-pressure water- 
wheel governor with balanced valve pre- 
ferred, and one 400-kva., 60-cycle, 2,300- 
volt generator. The project also includes 
5,600 ft. of 44-in, or 5-in. wood-stave pipe 
to use 75 second-ft. of water under a 
maximum head of 186 ft., or 4,600-ft. wood 
pipe and 1,000-ft. steel pipe, and also gate 
for above pipe line to serve under a head 
of 25 ft The general offices of the com- 
pany are at 521 First Avenue, Spokane 
Wash.” B. L. Sivyer is manager : 

LEBANON, ORE.—Work will start about 
Feb. 1 on the installation of new equipment 
at the plant of the Lebanon Electric Light 
& Water Company. The new machinery, 
which has already been purchased, will in- 
clude one 220-hp. vertical and one 75-hp 
horizontal Morgan Smith waterwheel, one 
Woodward oil-pressure waterwheel gOV- 
ernor, one 150-kw., three-phase, 60-cycle, 
2,300-volt General Electric generator and a 
three-panel switchboard S. I. Stewart, 
manager, will have charge of the work. 

ROSEBURG, ORE.—Preliminary surveys 
are being made under the direction of Floyd 
Frear, city engineer, of Rock Creek in con- 
nection with the proposed municipal elec- 
tric light and power plant. The proposal 
to establish a municipal plant will soon be 
submitted to the voters. 


STAYTON, ORE.—The Stayton Light & 
Power Company will make improvements to 
its plant, including the installation of two 
boilers, 60 in x 18 ft., one 125-hp. engine 
and a 50-kw., 60-cycle, 2,300-volt generator 
The company is looking for a second-hand 
engine and generator O. D. Gilbert, 511 
Henry Building, Portland, Ore., is engineer 
in charge. H. J. Rowe is secretary and 
treasurer. 


DEL MONTE, CAL.—Plans have been 
prepared by P. V. Tuttle, architect, 565 
Lighthouse Avenue, Pacific Grove, for con- 
struction of bath house, 225 two-room and 
three-room cottages, and also for convert- 
ing boathouse into power house and extend- 
ing pleasure pier. The cost of the work is 
estimated at about $500,000, and it will be 
done by day labor under the supervision 
of C. L. Lyon of New York, N. Y. 

LOS ANGELES—Plans are being prepared 
for the plant of the Wlectrical Products 
Corporation, 941 West Sixteenth Street, to 
be erected on West Sixteenth Street, near 
Burlington Street, for the manufacture of 
electrical specialties. 

LOS ANGELES, CAL.—Plans have been 
approved by the City Council for providing 
funds to complete the municipal power plant 
No. 2 in San Francisquito Canyon The 
total amount needed is placed at $750,000, 
of which $375,000 wil be loaned by the 
City Council if necessary. Arrangements 
have been made by the Public Service 
Department to supply power to the plant of 
the Goodyear Tire & Rubber Company, 
located near Los Angles, now under con- 
struction. 


SAN FRANUTISCO, CAL—Plans have 
been completed for the proposed new hydro- 
electric plant of the Pacific Gas & Blectric 
Company at Big Bend. The plans provide 
for an expenditure of $10,000,000 during 
the next thirty months. 

SAN FRANCISCO, CAL —Application 
has been made to the State Water Com- 
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mission by R. G. McDonald of Mina, Nev., 
for permission to utilize 300 cuft. per 
second of water from West Walker River 
in Mono County. The amount to be stored 
aggregates 95,000 acre-ft. in two reservoirs, 


one of 75,000 acre-ft. at Pickle Meadows, 


one of 20,000 acre-ft., at Highway Bridge. 
The plans provide for a development of 
30,000 hp. The cost of the project is esti- 
mated at $4,500,000. Scott McArthur of Mc- 
Arthur, Shasta County, has petitioned the 
commission for 200 cu.ft. of water per sec- 
ond from the east fork of the Tule, River, a 
tributary of Fall River, for the develop- 
ment of 1,400 hp., to cost about $75,000. 
Mr. McArthur has also asked for permis- 
sion to take an additional 100 cu.ft. per 
second from the same source for irrigating 
8,000 acres of land, to cost about $160,000. 

WOODLAND, CAL.—An ordinance pro- 
viding for the construction of a general 
conduit system for all electric wires, to 
cost about $100,000, has been approved by 
the City Trustees. 

SEIBERT, COL.—Bids will soon be asked 
by the town of Seibert for the construc- 
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tion of a municipal electric light and power 
lant, to cost about $40,000. R. D. Salis- 
bury, East Colfax Avenue, Denver is engi- 
neer. 





Canada 


WINNIPEG, MAN.—The Packard Elec- 
tric Company, Confederation Life Build- 
ing, has been awarded the contract for fur- 
nishing and installing six 1,000-kva. trans- 
formers for the City Light and Power De- 
partment, at $26,940. 


WINNIPEG, MAN.—Bids will be_ re- 
ceived by the committee on fire, water, light 
and power until Jan. 26 for furnishing and 
erecting in the power house at Point du 
Bois two three-phase generators for direct 
connection to double reaction turbines and 
for spare parts for same, and also for one 
additional or extension set. C. J. Brown is 
clerk. 

OTTAWA, ONT.—The City Council is 
having plans prepared and will soon ask 
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for bids for construction of Memorial Hall, 
to cost $700,000; police station, $300,000, 
and fire hall, $150,000. W. E. Noffe, Union 
Bank Building, is architect ; A. a. 
Macallum, City Hall, is engineer. 
WINDSOR, ONT.—Plans are being pre- 
pared by Albert Kahn, architect, Mar- 
quette, Mich., for the construction of a 
factory building and power house at Wind- 
sor for the Burroughs Adding Machine 
Company, to cost about $250,000. 





Miscellaneous 


PANAMA—Bids will be received at the 
office of the general purchasing officer, 
the Panama Canal, Washington, D. C., until 
Jan. 28, under Circular 1331, for furnishing 
copper wire, steel rope, panelboards, serv 
ice boxes, steel conduit, condulets, cut-outs, 
flush plates, rosettes, vacuum receiving 
tubes, varnished cambric, ete Further in 
formation may be received at the above 
office, 





(Issued Dec. 23, 1919) 


1,326,133. Exectric BED-WARMING DEVICE ; 
James Otiochi Kinosita, Los Angeles, 
Cal. App. filed April 8, 1918. Footstool 
with inclosed incandescent lamp. 

1,326,134. ELECTRODE FOR ELECTROLYTIC 
APPARATUS; Ralph D. Mershon, New 
York, N. Y. App. filed April 2, 1917. 
Corrugated. 


(Issued Dec. 30, 1919) 


1,326,169. TELEPHONE-REPEATER CIRCUITS ; 
Edgar D. Johnson, East Orange, N. J. 
App. filed Jan. 4, 1918 Connected be- 
tween lines for two-way signal trans- 
mission. 

1,326,212. PARTY-LINE TELEPHONE ExXx- 
CHANGE; Nils E. Norstrom, Chicago, Il. 
App. filed March 20, 1916. Battery- 
operated motor-generator for sending 
impulses. 

1,326,215. CIGAR LIGHTER AND IGNITION 
System; Rex. W. Sencenbaugh, Wash- 
ington, Il. App. filed May 4, 1918. 
Vapor lighter attached to electric circuit. 

1,326,223. Corl STRUCTURE FOR TRANS- 
FORMERS AND THE LIKE; Chester H. 
Thordarson, Chicago, Ill. App. filed Nov. 
6, 1916. Strengthens winding structurally. 

1,326,227. CONVERTER; William A. Tur- 
bayne, Niagara Falls, N. Y. App. filed 
April 12, 1915. Voltage ratio varied. 

1,326,297. ELECTROLYTE FOR ELECTROLYTIC 
CONDENSERS; Joseph Slepian, Pittsburgh, 
Pa. App. filed Jan. 16, 1919. Aqueous 
solution of sodium aluminate. 

1,326,301. ELECTRIC SWITCH; Theodore 
Staehle, Chicago, Ill. App. filed March 
16, 1917. Solenoid-operated auto tail- 
light. 

1,326,303. COMMUTATOR CYLINDER FOR 
DYNAMO-ELECTRIC MACHINES; Norman 
W. Storer, Pittsburgh, Pa. App. filed 
Sept. 27, 1916. Special construction for 
high voltages. 

1,326,304. AwtwToMATIC FIRE ALARM; Fred- 
erick A. Swan, Cliftondale, Mass. App. 
filed July 2, 1917. Thermo-electric de- 
tector 

1,326,307. M®rTHOD OF AND MEANS FOR SUP- 
PORTING ELECTRIC CONDUCTORS; Percy H. 
Thomas, Upper Montclair, N. J. App. 
filed Nov. 7, 1914. Suspension insulator 
for high-voltage utilizing narrow towers. 

1,326,308. INSULATOR; Percy H. Thomas, 
Upper Montclair, N. J. App. filed Feb. 
12, 1916. Hollow ssewend insulator. 

1,326,315. SysTeM oF CONTROL; Charles C. 
Whittaker, Wilkinsburg, Pa. App. filed 
Dec. 20, 1916. Limit switch in regenera- 
tive system inoperative until current is 
built up to desired value. 

1,326,326. LOCOMOTIVE GATHERING REEL; 
Joseph Le Conte Davis, Pittsburgh, Pa. 
App. filed Sept. 18, 1911. Mine motor 
reel with independent driving motor. 

1,326,328. REGULATOR FOR VARIABLE-SPEED 
GENERATORS; John B. Dyer, Pittsburgh, 
Pa. App. filed Nov. 7, 1917. Automo- 
bile starting and lighting system. 

1,326,340. DYNAMO-ELECTRIC MACHINE; Ru- 
dolf E. Hellmund, Pittsburgh, Pa. App. 
filed June 19, 1915. Desirable magnetic 
conditions combined with reliable me- 
chanical construction. 

1,326,341. SYSTEM OF CONTROL; Rudolf 
E. Hellmund Swissvale, Pa. App. filed 
April 18, 1917. Manual-controlled sys- 
tem for regenerative control. 

1,326,349. Mo.tpep ComMuTATOR CYLINDER 
AND METHOD OF FORMING SAME; Willard 
H. Kempton, Wilkinsburg, Pa. App. filed 
Sept. 10, 1917. Bakelite applied in plastic 
condition. 
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1,326,354. CONTROLLER FOR TRANSFORMERS ; 
Edwin Lehr, Pittsburgh, Pa. App. filed 
March 7, 1916. Alternating-current reg- 
ulating transformer. 

1,326,355. Evectric ReLay; Edwin Lehr, 
Pittsburgh, Pa. App. filed June 30, 1916. 
Contact-making voltmeter operates, caus- 
ing regulator to function. 

1,326,359. CrircuIT INTERRUPTER; Joseph N. 
Mahoney, Wilkinsburg, Pa. App. filed 
Dec. 2, 1915. For core members actuated 
by the tripping electromagnet. 

1,326,360. CONTROL APPARATUS; Paul L. 
Mardis, Wilkinsburg, Pa. App. filed Nov. 


7, 1916. Drum controllers for railway 
motors. 
1,326,366. METHOD OF MAKING ELECTRIC 


CoILs; John L. Milton, Louisville, Ky. 
App. filed Feb. 7, 1913. Bakelite or 
condensite between layers of wire. 

1,326,442. CYANAMIDE OVEN; George E 
Cox, Niagara Falls, N. Y App. filed 
July 21, 1919. Paper sleeve around in- 
side of oven 

1,326,443. AUTOMATIC ELECTRIC COOKER; 
Theodore A. Cutting, Campbell, Cal. 
App. filed Dec. 26, 1918. Current pass- 
ing through resistance of poorly § con- 
ducting liquid 

1,326,447. DirECT-CURRENT VOLTAGE TRANS- 
FORMER WITH SERIES EXCITATION; Oscar 
Guttinger, Baden, Switzerland. App. filed 
Aug. 1, 1918 Voltage practically un- 
altered under large variations of load. 

1,326,456. TELEGRAPH TRANSMITTER; Charles 
L. Krum and Howard L. Krum, Chicago, 
Ill. App. filed June 18, 1912. Continuous 
advance of transmission tape in definite 
timed relation. 

1,326,475. TELEPHONE-EXCHANGE SYSTEM; 
William R. Brough, East Orange, and 
William L. Dodge, Maplewood, N. J. 
App. filed April 22, 1918. For complet- 
ing connections between lines terminat- 
ing at different central offices. 

1,326,479. ELectric RIVET HEATER; Wil- 
liam L. Churchill, White Plains, N. Y. 
App. filed Oct. 7, 1918. Prevents over- 
heating and burning. 

1,326,481. REFILLABLE Fwse; Albert F. 
Daum, Pittsburgh, Pa. App. filed April 
17, 1916. End cap and a member with- 
in threaded to skirt of cap. 

1,326,498. Switrcu Box or OvuTLetT Box; 
Don H. Hayden, Cleveland, Ohio. App 
filed Jan. 12, 1917. To receive wall 
switch. 

1,326,502. ELectric Motor HAVING ImM- 
PROVED SIDE FRAMES; Hervey Hentzell, 
Gary, Ind App. filed Oct. 31, 1917. 
Changes coils quickly. 

1,326,510. INDICATOR FOR VEHICLES; Wil- 
liam F. Hutchinson, Sr., Fort Worth, Tex. 
App. filed April 11, 1916. sattery-op- 


erated stop sign for automobiie. 
1,326,529. ImMpuLserR FoR MAGNETOS; Harlie 
O. Putt, Elkhart, Ind App. filed Dec 
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9, 1918. Cushioning device for impulser. 

1,326,546. TRELEPHONE-EXCHANGE SYSTEM ; 
Dawson M. Taggart, East Orange, N. J. 
App. filed Sept. 25, 1917. Eliminates 
disagreeable clicks. 

1,326,559. Roap CLEARER; Joseph W. Ady, 
Colorado Springs, Col. App. filed April 
18, 1919. Electromagnetic road clearers. 

1,326,578. WARNING SYSTEM FOR GAS OR 
OIL; Jesse T, Curtis, Sebring, Ohio. App. 
filed Jan. 31, 1918. jattery-operated 
signal. 

1,326,588. ExLectric DRYING OR FINISHING 
Press; William S. Hadaway, Jr., New 
Rochelle, N. Y. App. filed Dec. 16, 1915. 
Heats a matrix drying press at high 
temperature, 

1,326,595. Process oF TREATING DIASPORE ; 
Otis Hutchins, Niagara Falls, N. Y. App. 
filed June 28, 1919. Reducing to pow 
dered form, driving off major portion of 
combined water, mixing with reducing 
agent, and fusing in electric furnace, 

1.326,601. ELecTrRoDE-LOCKING DEVICE For 
ELECTRIC WELDING MACHINES; Joseph 
Ledwinka, Philadelphia, Pa. App. filed 
May 19, 1919. Electrode easily adjusted 

1,326,605. Arc-LAMP ELECTRODE; William 
R. Mott, Lakewood, Ohio, App. filed 
Jan. 33, 12929. Moisture absorption a 
minimurin, 

1,326,631. OZONIZING APPARATUS; Raoul R. 
Bayeux and Jules Richard, Paris, France 
App. filed June 8, 1918. Concentric 
solenoid type 


1,326,632. ELECTRICAL CONNECTOR; John 
} Becker, Philadelphia, Pa., and Warren 
S. Bellows, Worcester, Mass. App. filed 


Nov. 30, 1917. Spark-plug attachment. 
1,326,645. CURRENT REGULATOR FoR INCAN- 
DESCENT LAMPS; talph T. Cheeseman, 
Lynn, Mass. App. filed Dec. 14, 1917. 
Adjustable impedance used in supply cir- 
cuit. 

1,326,665. PROCESS FOR PRODUCING COAL- 
Tar Dyes; Edward 9D. Kendall, Eliza- 
beth, N. J App. filed April 5, 191%. 
Electrolyzing nitro-bodies, acetone, water 
and sulphuric acid 

1,326,680. AUTOMATIC TELEPHONE TRUNK- 
ING SYSTEM; Anders M. Malmberg, Chi- 
cago, Ill App. filed Feb. 5, 1916. Talk- 
ing circuit completed over a _ different 
path from that used in selection of called 
line. 

1,326,698. ALTERNATING-CURRENT RECTI- 
FIER; Harry B. Snell, South Bend, Ind. 
App. filed Feb. 3, 1916. For charging 
storage batteries. 

1,326,719. SYSTEM OF GENERATING ELEC- 
TRICAL CURRENTS; Otto A. Freund, New 
York, N. Y. App. filed May 18, 1915 
Single source for two or more types of 
current with minimum of accessory ap 
paratus 
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1,326,727. 


SELECTIVE WAVE-TRANSMISSION 


System; John Hays Hammond,  Jr., 
Gloucester, Mass App. filed April 39, 
1912. Transmission of radiant energy 


from one point in groups of waves hay 
ing two or more group frequencie: 

1,326,732. ELECTRICALLY OPERATED CRANE 
oR OTHER RAISING AND LOWERING MA- 
CHINERY; Edward M. Holme, Manchester, 
england. App. filed March 23, 1915 
Portable controller 

1,326,743. Arc WerELDING; Otis A. Kenyon, 
New York, N.Y. App. filed May 22, 
1919. Reduction of skill required in han- 
dling of arc. 


1,326,781. Timer; Maxilliam E, Primbs, 
Pittsburgh, Pa. App. filed Feb. 13, 1917. 
Lead wires not subjected to wear or 


action of oils. 











